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This invention provides a complementary color polarizer using a single polarizing film followed by a stack 
of two or more retarders. In a preferred embodiment, the color polarizers of this invention produce 
orthogonally polarized complementary primary colors (red/cyan, green/magenta, or blue/yellow). This 
invention further provides color filters which utilize the color polarizers of this invention in combination with 
a polarization separator to separate the orthogonally polarized colors. The polarization separator can be 
passive, such as a polarizing beam splitter, or active, such as a switchable polarizer. The switchable 
polarizer can employ a nematic or a smectic liquid crystal cell. Two color filters of this invention can be 
cascaded to provide a three color (RGB) filter with an off-state. In combination with a monochrome display 
or camera, the color filters of this invention provide color displays or cameras. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is Complementary Color Color Polarizer. With 1st Linearly Polarized Light Child; 

Have two or a retarder beyond it and the 1st retarder stack continuously arranged to said polarizer is 
provided, the litter dance and orientation of several Ns of said retarder and said retarder The color polarizer 
with which the 1st additive-mixing primary color spectrum is penetrated in accordance with the 1st 
polarization shaft, and the 1st subtraction mixing primary color spectrum of the complementary color is 
characterized by the thing which penetrate in accordance with the polarization shaft with which the 2nd 
intersects perpendicularly, and which is been like like. 

2. Color polarizer with which degree of said retarder is characterized by being fully large including single 
passband to visible- spectrum field by said additive-mixing primary color spectrum in color polarizer 
according to claim 1 . 

3. Color polarizer characterized by being chosen in color polarizer according to claim 2 so that degree of 
said retarder may be the minimum which gives said single passband in visible-spectrum field. 

4. Color polarizer with which litter dance and orientation of number of said retarders and said retarder are 
characterized by said 1 st additive-mixing primary color spectrum coming to be abbreviation square wave in 
color polarizer according to claim 1 . 

5. Color polarizer characterized by including the rejection band region minimum to which said abbreviation 
square wave exceeds the passband maximum exceeding one, and one in color polarizer according to claim 4. 

6. Color polarizer with which knick zone region slope of said abbreviation square wave is characterized by 
being smaller than 70nm in color polarizer according to claim 5. 

7. Color polarizer with which said knick zone region slope is characterized by being smaller than 50nm in 
color polarizer according to claim 5. 

8. Color polarizer characterized by including the rejection band region minimum to which said abbreviation 
square wave exceeds the passband maximum exceeding two, and two in color polarizer according to claim 
5. 

9. Color polarizer with which litter dance and orientation of number of said retarders and said retarder are 
characterized by being based on SORUKU (Sole) design in color polarizer according to claim 1 . 

10. The color polarizer with which said retarder is a half- wave length retarder, and orientation of said 
retarder is characterized by changing with the sign between 4 Ns [ alpha=pi / ] +alpha and -alpha in a color 
polarizer according to claim 9. 

1 1 . The color polarizer with which said retarder is characterized by being a multi-degree half- wave length 
retarder in a color polarizer according to claim 10. 

12. a color polarizer according to claim 9 — setting — said retarder — a full wave length retarder — it is — the 
orientation of said retarder — alpha=pi / 4Ns — it is ~ alpha, 3 alpha and 5 alpha, and ... (2N-1) — the color 
polarizer characterized by being alpha. 

13. The color polarizer with which said retarder is characterized by being a multi-degree full wave length 
retarder in a color polarizer according to claim 12. 

14. The color polarizer with which N is characterized by being the meantime including 2 and 4 in a color 
polarizer according to claim 9. 

15. The color polarizer with which said retarder is characterized by having the same litter dance in a color 
polarizer according to claim 1 . 

16. The color polarizer with which the litter dance and orientation of the number of said retarders and said 
retarder are characterized by being based on a division component design in a color polarizer according to 
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claim 1. 

17. The color polarizer characterized by being N= 3 in a color polarizer according to claim 16. 

1 8. The color polarizer characterized by for the 1st retarder having the orientation of ** pi/4, and for the 2nd 
retarder having the orientation of 0 or pi/2 in a color polarizer according to claim 17, and the 3rd retarder 
having the orientation of ** pi/4. 

19. The color polarizer characterized by said 1st retarder intersecting perpendicularly and carrying out 
orientation to said 3rd retarder in a color polarizer according to claim 1 8. 

20. It is the color polarizer with which it is characterized by for the litter dance of gamma l+pi/2 and said 
2nd retarder having the litter dance of gamma2+pi, for said 3rd retarder having [ said 1 st retarder ] the litter 
dance of gammal+pi/2 in a color polarizer according to claim 19, and gamma 1 being about equal to gamma 
2. 

21 . The color polarizer with which the litter dance of gammal+pi/2 and said 2nd retarder have the litter 
dance of gamma2+pi, said 3rd retarder has the litter dance of gammal+pi/2, and said 1 st retarder is 
characterized by being 0<|gammal-gamma2|<pi/4 in a color polarizer according to claim 19. 

22. The color polarizer with which said 1st retarder is characterized by carrying out orientation in parallel to 
said 3rd retarder in a color polarizer according to claim 1 8. 

23. It is the color polarizer with which it is characterized by for the litter dance of gammal+pi/2 and said 
2nd retarder having the litter dance of gamma 2, for said 3rd retarder having [ said 1st retarder ] the litter 
dance of gammal+pi/2 in a color polarizer according to claim 22, and gamma 1 being about equal to gamma 
2. 

24. The color polarizer with which the litter dance of gammal+pi/2 and said 2nd retarder have the litter 
dance of gamma 2, said 3rd retarder has the litter dance of gammal+pi/2, and said 1st retarder is 
characterized by being 0<|gammal-gamma2|<pi/4 in a color polarizer according to claim 22. 

25. The color polarizer with which the litter dance and orientation of the number of said retarders and said 
retarder are characterized by being based on a duplex division component design in a color polarizer 
according to claim 1 . 

26. The color polarizer characterized by being N= 5 in a color polarizer according to claim 25. 

27. The color polarizer characterized by the 1st retarder having the orientation of ** pi/4, the 2nd retarder 
having the orientation of 0 or pi/2 in a color polarizer according to claim 26, the 3rd retarder having the 
orientation of ** pi/4, and the 4th retarder having the orientation of 0 or pi/2, and the 5th retarder having the 
orientation of ** pi/4. 

28. The color polarizer characterized by for said 1st retarder intersecting perpendicularly and carrying out 
orientation to said 4th retarder in a color polarizer according to claim 27, and said 2nd retarder intersecting 
perpendicularly and carrying out orientation to said 4th retarder. 

In Color Polarizer According to Claim 28 29. Said 1st and 5th Retarders The color polarizer which it has out 
litter of gamma l/2+pi/2, respectively, said 2 and said 4th retarder have the litter dance of gammal+pi/2, 
respectively, and said 3rd retarder has the litter dance of gamma2+pi, and is characterized by being 
0<|gammal -gamma2|<pi/8. 

30. The color polarizer with which the throughput of the light of the unpolarized light in the maximum of 
said 1st additive-mixing primary color spectrum is characterized by being larger than 35% in a color 
polarizer according to claim 1 . 

3 1 . The color polarizer with which said throughput is characterized by being larger than 40% in a color 
polarizer according to claim 30. 

32. The color polarizer characterized by providing a color polarizer according to claim 1, and providing the 
inhibition filter further arranged succeeding said color polarizer. 

In Color Polarizer According to Claim 32, Said Inhibition Filter Prevents 2nd Additive-Mixing Primary 
Color Spectrum. 33. Said 2nd Additive-Mixing Primary Color Spectrum It is combined with the 3rd 
additive-mixing primary color spectrum, and the primary color spectrum of said 1 st subtraction mixing is 
constituted. By this The color polarizer characterized by penetrating said 1 st additive-mixing primary color 
spectrum in accordance with said 1st polarization shaft, and penetrating said 3rd additive-mixing primary 
color spectrum in accordance with said 2nd polarization shaft. 

34. The color polarizer with which said 1st linearly polarized light child is characterized by being a 
multicolor color polarizer in a color polarizer according to claim 1 . 

35. The color filter characterized by providing a color polarizer according to claim 1, and providing further 
the 1 st polarization separator arranged in the opposite side with said 1 st linearly polarized light child of said 
1 st retarder stack. 
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36. The color filter characterized by being the polarization beam splitter separated from the 2nd beam which 
said 1 st polarization separator polarizes the 1 st beam which polarizes in accordance with said 1 st 
polarization shaft, and has said 1 st additive-mixing spectrum in accordance with said 2nd polarization shaft 
in a color filter according to claim 35, and has said 1st subtraction mixing primary color spectrum. 

37. Provide 2nd Retarder Stack Further Arranged in Color Filter According to Claim 36 in order to Receive 
Said 2nd Beam. Said 2nd retarder stack has two or a retarder beyond it. The 2nd additive-mixing primary 
color spectrum so that the litter dance and orientation of the number of said retarders and said retarder may 
be penetrated in accordance with the 1 st polarization shaft and the 3rd additive-mixing primary color 
spectrum may be penetrated in accordance with the polarization shaft with which the 2nd intersects 
perpendicularly A **** cage, The color filter characterized by said 2nd additive-mixing primary color 
spectrum combined with said 3rd additive-mixing primary color spectrum having said 1st subtraction 
mixing primary color spectrum. 

38. The color filter further characterized by the 2nd thing which has been arranged from said 1st polarization 
separator of said 2nd retarder stack in the opposite side, and to do for polarization separator possession in a 
color filter according to claim 37. 

39. The color filter with which said 2nd polarization separator is characterized by being a polarization beam 
splitter in a color filter according to claim 38. 

40. The color filter characterized by being the switchable polarizer which performs switching between 
transparency of the light which said 1st polarization separator polarizes in a color filter according to claim 
37 in accordance with transparency of the light which is changed in accordance with said 1st polarization 
shaft, and has said 1 st additive-mixing primary color spectrum, and said 2nd polarization shaft, and has the 
primary color spectrum of said 1 st subtraction mixing. 

41. The color filter characterized by providing the 1st polarization switch arranged in a color filter according 
to claim 40 between the 2nd linearly polarized light child in which said switchable polarizer carried out 
orientation by 0 or pi/2, and said 1st retarder stack and said 2nd linearly polarized light child. 

42. The color filter with which said 2nd linearly polarized light child is characterized by being a multicolor 
color polarizer in a color filter according to claim 41. 

43. It is the color filter with which said additive-mixing primary color spectrum of 2 which the light of the 
3rd additive-mixing primary color spectrum did not polarize although said multicolor color polarizer 
polarized the light of said 1st additive-mixing primary color spectrum and the 2nd additive-mixing spectrum 
in the color filter according to claim 42, but was combined with said 3rd additive-mixing primary color 
spectrum is characterized by having said 1 st subtraction mixing primary color spectrum. 

44. The color filter with which said 1st polarization switch is characterized by having a pneumatic liquid 
crystal eel in a color filter according to claim 41 . 

45. The color filter characterized by being chosen from the group which said pneumatic liquid crystal eel 
becomes from the pneumatic eel of homogeneity, pi eel, a twist pneumatic eel, and a super twist pneumatic 
eel in a color filter according to claim 44. 

46. The color filter with which said 1st polarization switch is characterized by having two pneumatic liquid 
crystal eels in a color filter according to claim 44. 

47. The color filter with which said 1st polarization switch is characterized by having a smectic liquid 
crystal cell in a color filter according to claim 41. 

48. The color filter characterized by being chosen from the group which said smectic liquid crystal cell 
becomes from the smectic liquid crystal cell of SmC* which aligned at homogeneity, SmA* which aligned 
at homogeneity, a surface passivation ferroelectric, a distorted whorl ferroelectric, a non-ferroelectric, and 
an achiral ferroelectric in a color filter according to claim 47. 

49. The color filter characterized by said smectic liquid crystal cell being the SmC* half-wave length 
retarder which has the orientation which can change between the 1st orientation of 0 or pi/2, and the 
orientation of** pi/4 in a color filter according to claim 47. 

50. a color filter according to claim 47 — setting — said 1st polarization switch — achromatism — a 
compound half-wave length retarder — providing — said achromatism — the color filter with which a retarder 
is characterized by having the 1st orientation of 0 or pi/2, and the compound orientation which can change 
between the orientation of ** pi/4. 

5 1 . The color filter characterized by providing the liquid crystal half- wave length retarder arranged in a 
color filter according to claim 50 between the 1st passive half-wave length retarder [ in which said 
achromatism retarder carried out orientation to pi/12 ], 2nd passive half-wave length retarder [ which carried 
out orientation to pi/12 ], said 1st, and 2nd passive retarders, and having the orientation which can be 
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changed between 5pi/12 and 8pi/12. 

52. The color filter characterized by said liquid crystal half-wave length retarder being a SmC* half- wave 
length retarder arranged to homogeneity in a color filter according to claim 51 . 

53. With 3rd Linearly Polarized Light Child Who Did Orientation by 0 or Pi/2, and Has been Further 
Stationed in Color Filter According to Claim 41 in Opposite Side to Said 1st Retarder Stack of Said 2nd 
Linearly Polarized Light Child The color filter characterized by providing the 2nd retarder stack which has 
two or a retarder beyond it, and has been arranged among said 2nd and 3rd linearly polarized light children, 
and the 2nd polarization switch arranged among said 2nd and 3rd linearly polarized light children. 

54. The color filter with which the litter dance and orientation of the number of said retarders of said 2nd 
retarder stack column and the retarder concerned are characterized by for said color filter to have been able 
to change between red, green, blue, and the transparency spectrum of an OFF state, and having come in a 
color filter according to claim 53. 

55. a color filter according to claim 54 — setting — said 1st and 2nd polarization switches — respectively — 
achromatism — a compound half-wave length retarder — having — said achromatism — the color filter with 
which a retarder is characterized by having the compound orientation which can change between the 1 st 
orientation of 0 or pi/2, and the 2nd orientation of ** pi/4. 

56. It is the color filter characterized by providing a liquid crystal half-wave length retarder for ** with the 
orientation which is arranged between the 1 st passive half-wave length retarder which carried out orientation 
of said achromatism retarder to pi/12 in the color filter according to claim 55, respectively, the 2nd passive 
half-wave length retarder which carried out orientation to pi/12, and said 1st and 2nd retarders, and can 
change between 5pi/12 and 8pi/12. 

57. The color display which possesses a color filter according to claim 40, and is further characterized by 
having the monochrome display which follows said color filter. 

58. The color display which possesses a color filter according to claim 54, and is further characterized by 
having the monochrome display which follows said color filter. 

59. The color display with which said monochrome display is characterized by being an electron emission 
display in a color display according to claim 58. 

60. The color display characterized by being chosen from the group which said electron emission display 
becomes from CRT, FED, and an AMEL display in a color display according to claim 59. 

61 . The color display with which said monochrome display is characterized by being a modulation display 
in a color display according to claim 58. 

62. The color display with which said modulation display is characterized by having a liquid crystal analog 
or the multi -pixel array of a binary shutter in a color display according to claim 61 . 

63. A color display according to claim 58 is a color display characterized by having the multi-pixel array of 
the color filter of claim 54. 

64. The color display with which said modulation display is characterized by having the multi-pixel array of 
a digital mirror device in a color display according to claim 61 . 

65. The color display with which a color display according to claim 58 is characterized by having further an 
electronics switching system means to perform field seeking ENSHARU switching of said color filter. 

66. The digital camera which possesses a color filter according to claim 54, and is further characterized by 
having the receiver which follows said color filter. 

67. The digital camera further characterized by having an electronics switching system means for field 
seeking ENSHARU switching of said color filter in a digital camera according to claim 66. 

68. The digital camera with which said receiver is characterized by being a multiplex component detector in 
a digital camera according to claim 66. 

69. Multicolor Color Polarizer of 3rd Additive-Mixing Primary Color; 

The 1st retarder stack which has two or a retarder beyond it, and is arranged succeeding said polarizer is 
provided, the litter dance and orientation of several Ns of said retarder, and said retarder Like said 3rd 
additive-mixing primary color spectrum, the 1st additive-mixing primary color spectrum the color polarizer 
characterized by being penetrated in accordance with the 1 st polarization shaft, and penetrating the 1 st 
subtraction mixing primary color spectrum of the complementary color as well as said 3rd subtraction 
mixing primary color spectrum in accordance with the polarization shaft with which the 2nd intersects 
perpendicularly. 

70. It is Color Polarizer Produced in Process Which Consists of the Following Steps, and is Said Process. 
Step Which Has Subtraction Mixing Primary Color of Complementary Color in alignment with Shaft with 
which Additive-Mixing Primary Color to which it is Step Which Specifies Desired Transparency Spectrum 
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Profile, and Said Spectrum Met 1st Polarization Shaft for Said Color Polarizer, and the 2nd Intersect 
Perpendicularly; 

Step which approximates said profile by Fourier series; 
Step [ APODAIZU / step / said series ]; 

Step which uses a network synthesis in order to determine the retarder stack which offers APODAIZU 
series; 

Step which assembles said color polarizer by combining a linearly polarized light child and said retarder 
stack continuously; 

The color polarizer characterized by providing. 

71 . The color polarizer with which the profile of said request is characterized by being a square wave in a 
color polarizer according to claim 70. 

72. The color polarizer characterized by having the step to which the step of said APODAIZU integrates 
said Fourier series by the taper window function in a color polarizer according to claim 70. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Color polarizer Field of invention This invention relates to the use to the color display of the color polarizers 
which consist of a polarizer combined with the laminating retardation film (stack of retardation films), those 
liquid crystal switchable color filters, high saturation, and a high throughput. 

Background of invention Switch polarizing filter A liquid crystal color switching filter is fundamentally 
classified into two kinds. That is, they are a polarization interference filter (polarization interference 
filters:PIFs) and a switch polarizing filter (switched-polarizer-filters:SPFs). The fundamental configuration 
unit of SPF is a stage which consists of a color polarizer and a 2 condition neutral polarization switch. This 
class is essentially a binary tuner bull (binary tunable), consequently, as for each filter stage, switching 
between two colors is permitted. The stage is multistage in order to supply an additional output color 
(cascaded). The color polarizer used for SPFs possesses the single retardation film (single retardation films) 
and multicolor color polarizing filter on a neutral linearly polarized light child. A polarization switch can be 
used as the liquid crystal (LC) polarization switch preceded from the static analyzer (static polarization 
analyzer). A switch possesses neutral polarization switching the optimal. Since the **** (chromatic nature) 
of an active element (active element) falls the engine performance, it is ideally hidden in SPF. 
This industry is sufficient as the shutters on which the color polarizer which consists of a neutral polarizer 
which followed the single retarder (retarder) was based, and it is reported (for example, U.S. Pat. No. 
4,003,081 to leech sum (Hilsum), U.S. Pat. No. 4,091,808 to Scheffer (Scheffer), and U.S. Pat. No. 
4,232,948 to SHANKUSU (Shanks)). If indicated at. all as a complementary color color polarizer by 
recognition that a polarizer / retarder (wavelength plate) structure can acquire the hue from which a two 
color differs by rotating 90 degrees of polarizers, the use to SPF of this kind of color polarizer does not 
become bringing about a pure color. 

The shutters based on a multicolor color polarizer are reported well (for example, U.S. Pat. No. 4,582,396 to 
a boss (Bos), U.S. Pat. No. 4,416,514 to Plummer (Plummer), U.S. Pat. No. 4,758,818 to VATON (Vatne), 
and U.S. Pat. No. 5,347,378 to hand C (Handschy)). A multicolor color polarizer is a film which functions 
as a linearly polarized light child in a specific wavelength band. These are formed by adding the polymer 
which has long-chain multicolor coloring matter (pleochroic dyes). Although the incidence white light 
which polarized in accordance with one shaft is made to penetrate completely, if incidence is carried out 
along with an orthogonal axis, it will absorb alternatively. For example, a cyanogen color polarizer functions 
as a linearly polarized light child by absorbing red in accordance with one shaft. Each shaft is met and it is 
primary color (the color polarizer which penetrates either additive mixture of colors or subtractive color 
mixture can be formed as complex which consists of two films which have the crossing shaft.). Typically, a 
color is chosen by using the complementary color (for example, red/cyanogen) polarizer which was 
combined with the switchable polarizer and which counters. Full color equipment can consist of a 
polarization film (one sheet is neutrality) of five sheets, and two switching means. The acquired structure 
shows the imperfect peak permeability which does not cover the whole. 

Polarization interference filter Simplest PIFs is a 2 beam interferometer (interferometer) which causes a 
phase shift (phase shift) between the electric-field components (field component) to which the single 
optical-axis ingredient polarized in the rectangular direction. A color is obtained by interfering in these 
component parts with an analyzer. A color switch is realizable by changing the phase shift between arms. 
The most fundamental color switch possesses a single adjustable retarding means (single variable retarding 
means) between neutral polarizers. Single condition equipment is also incorporate into a passive bias 
retarder with adjustable birefringence equipment. 
However, these single conditions PIFs cannot offer primary color. 
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PIFs possesses the multistage filter unit (cascaded filter units) of rye Otto (Lyot) structure, and often realizes 
selectivity by which each has been improved sure enough in the filter operation. An analyzer is required 
between the retarders of each phase, and permeability is fallen. 

Although suitable saturation (color saturation) is obtained, a multistage birefringent filter cannot function as 
a color polarizer inevitably on a definition. This is very simple. A color polarizer is because both 
polarization which an internal polarizer does not permit and which intersects perpendicularly must be 
penetrated. 

Tuning can be realized by changing the litter dance of the active element of each condition, holding the 
specific relation during a litter dance (phase lag: retardance), in order to shift a passband. LC component is 
used for PIFs as an adjustable retarder for shifting a passage spectrum. Unlike SPF, therefore, it becomes the 
indispensable side face of a design as only the chromaticity of an active element does not suit conditions. 
PIF In a design, an analyzer is a static component and tuning is realized by changing the litter dance of a 
filter element. When a multistage active state is used, a litter dance harmonizes and changes, in order to shift 
a passband, maintaining a fundamental design typically. The adjustable birefringence PIFs can be adjusted 
and can offer peak permeability on all wavelength. With this, SPFs does not offer the color which can be 
adjusted on the contrary. 

A SORUKU (Sole) filter (Sole (1965) and J.Opt.Soc.Am.55:621) removes an internal polarizer completely, 
and is equipped with the high finesse spectrum which used the same multistage phase retarder. A SORUKU 
(Sole) filter is the specific example of the filter of a broadband class more. 

In this concept, it was shown that Harris (Harris et al.) (Harris et al. (1964), J.Opt.Soc.Am.54:1267) can 
produce the transmission function of any finite impulse response (finite impulse response:FIR) filters using 
the laminating of the ideal retardation plate by which orientation was carried out fundamentally correctly. 
In addition to the standard signal-processing method, many research workers used the network-synthesis 
technique, in order to generate an FIR filter design. These designs doubled the focus with high resolution to 
the large passband. To say that adjustment is possible, it is required for all litter dances to harmonize and 
change. 

Although some design principles of a polarization interference filter technique are being used for the color 
polarizer of this invention, it is a component part for using for switch polarizing filter structure. Maintaining 
a fundamental design, in order to shift the design wavelength of a filter effectively, a completely active 
retarder stack is required for the PIF equipment of the conventional technique. On the other hand, the color 
polarizer of this invention generates the spectrum profile of specific immobilization like SPF by using 
effective rotation of an analyzer conversely using a passive retarder stack. 

Epitome of invention This invention possesses the stack of a single neutral polarization film and the 
retardation film beyond 2 following it, or it. This technique is called "a polarizer and a retarder stack" (PRS). 
As for use of more retarders in a retarder stack than one, the span of a filter impulse response increases, and 
retarder orientation is chosen in order to adjust the amplitude of a pulse (impulse). In a suitable example, the 
color polarizer of this invention generates the complementary color primary color (red/cyanogen, 
green/MAZENDA, or blue/yellow) which polarized at the right angle. The color polarizer of this invention 
generates the additive-mixing primary color which polarized at two right angles combining a blocking filter. 
Similarly, when a polychroism color polarizer continues after PRS, the additive-mixing primary color which 
polarized at two right angles can be generated. With this alternative structure, the polychroism color 
polarizer instead of a neutral polarizer can be used, and a color polarizer generates the additive-mixing 
primary color which polarized at two right angles combined with unpolarized light additive-mixing primary 
color, and gives the appearance of two subtraction additive primary colors. The color filter of this invention 
offers a color display in combination with a monochrome display. The color filter of this invention is 
combination with a camera or an electronic receiving array, and offers a color camera, digital photography, 
and an electronic multi-spectrum image. 

This invention possesses a color filter further. The color polarizer of this invention is used for a color filter 
in collaboration with a polarization separator, and it separates the color which polarized to the rectangular 
cross. Passivity (passive), such as a polarization beam splitter, is sufficient as a polarization separator, and 
activity (active), such as a switchable polarizer, is sufficient as it. A polarization switch's being nematic or 
SUMESU tic liquid crystal can be used. A fixed polarizer can be used as a polychroism color polarizer, and 
one additive-mixing primary color is penetrated by unpolarized light. Two color filters of this invention can 
possess (cascaded) and three color (RGB) filters of an OFF state as multistage. 

Moreover, the purpose of this invention is to offer saturation additive-mixing primary color, and, generally 
this is generated using the single retarder color polarizer of the conventional technique. A phrase called the 
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saturated color says the color which expresses a single color with human being's eyes. The design of a 
saturated color polarizer can be performed using a network-synthesis technique. This technique calculates a 
suitable retarder stack design by working conversely from a predetermined spectrum through an impulse 
response. A color polarizer design is specified by suitable selection of the number of each component parts, 
orientation, and a litter dance, and it penetrates all substantially [ one additive-mixing primary color band ] 
in accordance with one shaft, and penetrates all substantially [ a complementary color subtraction mixing 
primary color band ] in accordance with the shaft which intersects perpendicularly. 
A phrase called a subtraction mixing primary color band says the reverse of an additive-mixing primary 
color band. 

The color polarizer design of this invention provides with narrow transition bandwidth the arbitration which 
cannot be attained in polychroism coloring matter or a single retardation film color polarizer. Furthermore, 
the special profile compounded using the finite impulse response (finite-impulse-response:FIR) filter design 
permits the multiplex transmission maximum of the transparency band which can control a transparency 
band wave (pass-band ripple), and the multiplex zero of a rejection band region (stop-bannd). 
Furthermore, the purpose of this invention is to offer the complementary color polarizer which has the 
Takamitsu effectiveness (light efficiency). This is realized by using only the macromolecule retarder film 
mostly without a loss following a single efficient polarization film and this single. The polychroism coloring 
matter complementary color color polarizer of the conventional technique needs the polarization film of two 
sheets. In this invention, the permeability maximum can only be arranged in each primary color band by 
retardation adjustment at light source luminescence (sourceemissions) and coincidence. The PRS design of 
all the purposes which penetrates the extensive transparency band (bandpass) which instead reaches in all 
primary color bands is generable. 

Furthermore, the purpose of this invention can be manufactured easily and is to offer high performance 
color polarizer structure producible using the ingredient which can come to hand easily. This can be attained 
[ 1 st ] by using the design which gives the saturated color, making into minimum the number of the films 
which constitute a stack, the color polarizer of this invention was manufactured [ 2nd ] for flat-panel display 
industry ~ available — it is cheap and the ingredient of high performance can be used. This is high 
transparency (clarity), is a homogeneity litter dance and contains a large area extension giant-molecule 
retardation film. These films are the litter dances (up to 2000nm) of arbitration, and can obtain what gives 
flexibility required to build the design adjusted to the specific light source. The low loss adhesiveness layer 
which permits accumulation of an easy component part is applicable. Moreover, the film which carried out 
three-dimensions extension can also come to hand, and this offers a larger viewing angle at the cost of a 
slight addition. Furthermore, this technique uses the availability of efficient [ for visible (400-700) 
actuation ], high contrast, and a large area dichroism polarization ingredient. 

Easy explanation of a drawing Drawing 1 is drawing of PRS used as a separator of complementary color 
primary color. 

Drawing 2 is drawing which forms the white light of single polarization as a combiner of the 
complementary color and in which showing use of the back bearing of PRS. 

the rectangular profile homogeneity wave (equal-ripple) for which drawing 3 used the polycarbonate 
retarder of the five same thickness — it is drawing showing arrangement of PRS. 

Drawing 4 is B/Y based on the design of drawing 3 . It is drawing showing the additive-mixing primary 
color and subtraction mixing primary color which were generated with the PRS color polarizer, and which 
were calculated. A retarder is a polycarbonate which has the litter dance of full wave length by 600nm. 
Drawing 5 a is drawing showing measurement transparency of the B/Y retarder stack between the parallel 
polarizers which used the design of drawing 3 . A retarder is the Nitto (Nitto) NRZ polycarbonate film each 
other combined using the standard adhesives layer. Five 600nm films were used for the stack. A spectrum 
shows 98% of transparency of in the whole subtraction mixing primary color which has the inhibition in the 
whole region of blue primary color by about 100:1 . If transition bandwidth is quite narrow and it combines 
with the stage of red/cyanogen, efficient green outgoing radiation is permitted. 

Drawing 5 b is drawing showing the measurement transparency of the B/Y retarder stack of drawing 5 a 
between the rectangular polarizers in which high transparency of the whole blue is shown which has a 
powerful green and refusal of red. 

Drawing 6 is R/C based on the design of (a) (b) Table 1 and 2. It is drawing which was generated with the 
PRS color polarizer and in which showing the calculated additive-mixing primary color spectrum. 
Drawing 7 is drawing showing measurement transparency of the R/C retarder stack of the design 4 of Table 
2 which used six 643nrn retarders. 
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Drawing 8 is drawing showing the example spectrum showing the parameter which has drawing 8 a - 
drawing 8 b, and was obtained by the design of Table 3-8. 

Drawing 9 is R/C for the design 5 of Table 3. It is drawing showing computer-model additive mixing and 
the subtraction mixing spectrum to PRS. 

Drawing 10 is G/M for the design 5 of Table 4. It is drawing showing computer-model additive mixing and 
the subtraction mixing spectrum to PRS. 

Drawing 1 1 is B/Y of the design 2 of Table 5. It is drawing showing computer-model additive mixing and 
the subtraction mixing spectrum to PRS. 

<AHREF="/Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=l E_N/;»:?;;;>///&N0001=224&N0552=9&N 
0553= 000032" TARGET="tjitemdrw"> drawing 12 It has drawing 1 2 a - drawing 12 c. Arrangement of a 
(a) 2 stage 4 finesse (two-stage finesse-of-four) rye Otto (Lyot) filter, (b) It is drawing including a 
rectangular retarder and (c) parallel retarder configuration showing arrangement of an equivalent 
decomposition component filter. 

Drawing 13 is drawing in which having drawing 13 a - drawing 13 c, showing the sample spectrum to 2 
stage rye Otto (Lyot) filter containing (a) m order, and 2 m-th retarders, and the sample spectrum to the 
decomposition component filter which has (b) parallel retarder and (c) rectangular cross retarder, and 
showing the litter dance in a peak / zero wavelength. The n-th separation component retarder is measured so 
that a central retarder may become the m-th order. 

Drawing 14 is drawing showing the computer-model additive-mixing primary color spectrum to the R/C 
decomposition component PRS for the design 4 of Table 6. 

Drawing 1 5 is R/C have drawing 1 5 a - drawing 15 b, and using the decomposition component and 
polycarbonate retarder of the design 4 of Table 6. It is drawing showing the measurement spectrum of 
receiving (a) subtraction mixing primary color and (b) additive-mixing primary color PRS. a polarizer — 
Sanritsu (Sanritzu) LLC2 -5518 it is — a retarder is the Nitto (Nitto) NPLF polycarbonate film. The stack was 
assembled using the adhesives layer supplied as a reference standard. 

Drawing 16 is drawing showing computer-model additive mixing and the subtraction mixing spectrum for 
the G/M decomposition component of the design 6 of Table 7. 

Drawing 17 is G/M which used the decomposition component and polycarbonate retarder of the design 4 of 
Table 7. It is drawing to PRS showing a measurement subtraction mixing primary color spectrum. 
Drawing 18 is drawing showing computer-model additive mixing and the subtraction mixing spectrum to 
the B/Y decomposition component PRS for the design 4 of Table 8. 

Drawing 19 is drawing showing the computer-model additive-mixing spectrum to the B/Y duplex 
decomposition component PRS which used the design 9 of Table 8. 

Drawing 20 is drawing to the design 9 of Table 8 which used the polycarbonate retarder showing the 
measured subtraction mixing primary color spectrum. A polarizer is Nitto (Nitto) G1225DU. 
Drawing 2 1 is drawing showing the use of a two-layer PRS stack for decomposing the white light into the 
red who polarized, green, and a blue band. 

Drawing 22 is drawing showing use of two PRS stacks for combining the three polarization light sources 
and forming the white light in the state of single polarization. 

Drawing 23 is the block diagram in which having drawing 23 a - drawing 23 b, and showing the design of a 
(a) single stage 2 color PRS filter and a (b) 2 stage 4 color PRS filter. 

Drawing 24 is drawing showing the example of 2 color filters which used the rotation achromatism half- 
wave length polarization switch and the decomposition component PRS. 

drawing 25 — two rotations ~ achromatism — it is drawing showing the example of a half-wave length 
polarization switch and 3 color filters using two decomposition component retarder stacks. 
drawing 26 — two rotations — achromatism — it is drawing showing a half-wave length polarization switch 
and 3 color filters using two rectangular profile retarder stacks. 

Drawing 27 has drawing 27 a - drawing 27 d, and is measurement transparency of the filter of drawing 26 in 
(a) blue, (b) red, a (c) green, and the (d) OFF state. 

Drawing 28 is drawing showing use of the PRS color in the system which has drawing 28 a - drawing 28 d, 
and contains (a) single pixel or an image receiver, the field sequential color display using (b) CRT, a (c) 
backlit LCD field sequential display, and the reflective mode field sequential color display illuminated by 
the light of the perimeter of (d). 

Detailed explanation of a suitable operation gestalt As shown in drawing 1 , the neutral linearly polarized 
light child 10 who combined with the retarder stack 20 called "a polarizer and a retarder stack" (polarizer- 
retarder-stack:PRS) is used for the color polarizer of this invention. The orientation of the number of 
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laminatings of the retarder in a stack 20, a litter dance, and a retarder is chosen, consequently an additive- 
mixing three-primary-colors spectrum penetrates in accordance with the first polarization shaft, and the 
subtraction mixing three-primary-colors spectrum of the complementary color penetrates in accordance with 
a rectangular polarization shaft. The orientation of the retarder in the retarder stack 20 is determined on the 
basis of the polarization shaft of a polarizer 10 here. The litter dance of a retarder is specified on design 
wavelength and a type target as a litter dance based on passbands here at **. 

PRS is essentially a "complementary color polarizer" (complementary color polarizer) technique. The 
complementary color will consist of all two colors used as white, if it mixes. In drawing 1 , although the 
complementary color is red and cyanogen (R/C), it can also be made into green, a Magenta (G/M) or blue, 
and yellow (B/Y) as what is replaced. A PRS polarizer carries out incidence of the white light, and, 
subsequently changes it into the complementary color of the polarization which intersected perpendicularly. 
Since both additive-mixing primary color and a subtraction mixing primary color band are maintained as 
shown in drawing 1 , the passive polarization eliminator (polarization beam splitter) 30 can be used after 
PRS. This has many applications in the field of a single light source projection display especially. In order to 
choose additive-mixing primary color or subtraction mixing primary color after PRS, instead, active 
polarization eliminators which adjust the orientation of an analyzer effectively, such as a polarization 
switch, can also be used. Such a configuration is useful in the field of a video camera and the frame 
sequential KARABIDEO system (frame-sequential color video system) containing a video display. 
As shown in drawing 2 , PRS can be used by alternating operation, in order to combine a color, or in order 
to pile up the wavelength band in a single polarization condition (superimposing). PRS (10 and 20) 
combined with the polarization beam splitter — thus, in a single polarization condition, it can intersect 
perpendicularly, the complementary color which polarized can be mixed, and the white light can be 
generated. This configuration is useful in order to pile up the light source which functions in a different 
wavelength band in order [ which is spread in the state of KORINIA ] to carry out polarization beam 
generation, without losing light. This is each red and a case in green and the projection display system using 
the blue light source. 

This invention teaches the approach of designing the configuration for separating effectively from the 
subtraction mixing primary color (cyanogen, a Magenta, or yellow) of the complementary color additive- 
mixing primary color (red, green, or blue). Thus, PRS supplies the additive-mixing primary color and 
subtraction mixing primary color which intersected perpendicularly and polarized from the white light 
which is not polarized [ by which incidence was carried out ]. 

In order that the conventional polychroism color polarizer may achieve the same function, it needs two 
polarization films, consequently its throughput is more low. Since the bandwidth of subtraction mixing in 
three primary colors is larger than that in three primary colors of additive mixing twice as many nominal 
rating as this, it must be more more nearly alternative than a possible thing with the conventional equipment 
of a single retarder. [ of the color polarizer of this invention ] 

PRS supplies the high permeability peak covering all the bands of additive-mixing primary color the optimal 
in accordance with one shaft without having transparency of the band of subtraction mixing primary color. 
The spectrum of the complementary color in alignment with the shaft which intersects perpendicularly gives 
effective inhibition of the band of additive-mixing primary color, and effective transmission of the band of 
subtraction mixing primary color. In addition to narrow knick zone width of face, in 1 desirable operation 
gestalt, this shows multiplex passband maximum and rejection band region zero. This is attained by 
increasing the contents of the impulse response, consequently approximating an ideal transparency profile to 
a detail more using the retarder of additive mixing. 

A PRS color polarizer is assembled very much by the high throughput like a macromolecule thin film with 
elasticity without almost loss for the ease of receiving of the efficient neutral polarizer quality of the 
material. In addition, a spectrum transmission function does not have ********** by the property of an 
usable polychroism coloring matter ingredient. This can raise a throughput further by permitting adjusting 
peak transparency to the spectral characteristic of the light source. Finally, the Colorcon trust and the narrow 
knick zone region which are offered by the PRS design of this invention give the saturation ratio which was 
far superior to possible it using polychroism coloring matter or a single retarder color polarizer. 
PRS design optimization The PRS design of this invention is formed from some design steps including 
qualification of an ideal spectrum profile, a series of approximation of this profile, APODIZESHON of this 
profile, generation of the stack design from this profile, and the design of the final color polarizer in each 
primary color which uses this profile and actual ingredient for a list. A final stack design is as a result of the 
fundamental compromise between the complexity (the number of laminatings and alignment tolerance of a 
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retarder) of a stack, and the quality of the transparency spectrum characterized by the saturation ratio and the 
throughput. That is, if an unrestricted number of pulses (impulse) and the span of a pulse train (train) were 
given, the ideal transmission function should be generated fundamentally. Conversely, if it says, the simplest 
configuration will be a single retarder and this will generate an inadequate unsaturated color in almost all the 
purposes. There is solution of compromise which obtains high performance very much only by several 
layers between these extreme means. 

Generally, the retarder of a series of N individuals generates a total of a 2-N time-of-day pulse. This number 
will be reduced by (N+l) if the retarder of the same thickness is used, it should observe — when the 
multiplex retarder of the orientation where a design is the same is permitted, a retarder is the point which 
can be permuted by the single retarder which has the delay of a total phase, more general recognition — 
setting — zero — a litter [ degree ] dance — semi — achromatism — it can add to what kind of component for 
generating a litter dance shift. This permits a complicated impulse response and generates an additional 
design option. This invention possesses the structure of generating the impulse which has the amplitude 
chosen in order to optimize a color saturation ratio and a throughput 3 times or more than it. These 
amplitude is controlled by the orientation of a wavelength plate and an analyzer, and delay of a phase. These 
parameters are determined using the suitable network synthesis method based on rounding off (truncation) 
of the system which describes the optimal profile. 

Being able to begin this design by specifying the transparency profile of the ideal amplitude or 
reinforcement for a color polarizer, this serves as a source of the spectrum of combined additive mixing and 
reverse subtraction mixing. The Fourier transform of this function expresses the infinity impulse response. A 
filter is constituted using the retarder showing the sample of the impulse response of (N+l) of N sheets. 
Consequently, a spectrum has the periodicity of the period determined according to separation of a time 
amount sample, and is determined by the litter dance of each component, since the spectrum of additive 
mixing has only a single passband — this sampling — more — a high order — or — more ~ low — it must be a 
thing usual enough for guaranteeing that a degree does not exist in a visible spectrum — it comes out. This is 
equivalent to the degree of a retarder having declared determining a free spectral range (free-spectral- 
range:FSR) filter. It actually sets and "duty factor (duty-ratio)" (ON state: OFF state) of a spectrum is 
greatly dependent on the main wavelength of a specific primary color band (primary band). This is because 
the rate of litter dance change depends on main wavelength strongly. Since a focus is doubled with 
optimization making the number of unrelated time samples min, it is the first step to minimize FSR required 
for proper visible cutoff (blocking). In the minimum FSR, the degree which adjoined the band of additive- 
mixing primary color is not the inside, although the visible region is approached. Since adjoining order is 
located in the outside of a visible region, the skirt (band taele) of the band of the adjoining degree may 
spread out to the visible region, and a wave (ripple: ripples) may appear in a visible region. 
When the minimum sampling interval is specified, what it remains in is the number of impulses, and the 
decision of the amplitude. These can be simply made into the Fourier coefficients (Fourier coefficients) of 
the system by which the maximum number is omitted. It carries out. Omitting by the rectangular window 
function (rectangular window function) generates the passband ripple (pass-band ripple) and cutoff band 
side lobe (stop-band side-lobes) to which the engine performance is reduced, carrying out. It is instead 
hanging an impulse response function with the suitable taper window function (tapered window function) 
for the 1st. These many are known as signal processing including Hamming (Hamming), alder NINGU 
(Harming), a black man (Blackman), and a kayser (Kaiser) window. This result is the Fourier series (omitted 
(windowed)) (truncated) by which windowing was carried out, and this is inputted to a network-synthesis 
program. Repeat (iterative) design procedures, such as a vibration frequency sampling (frequency-sampling) 
or ****** (equiripple) design approximation, can also be used for the more nearly optimal selection of an 
impulse response. Decision of an impulse response chooses the orientation of a retarder/polarizer using a 
network-synthesis technique. 

A network-synthesis technique (see Harris et al. (1964), J.Opt.Soc.Am.54:1267, Ammann et al. (1966), 
J.Opt.Soc.Am.56:1746, and Ammann (1966), and J.Opt.Soc.Am.56:943) is a procedure for determining the 
orientation and the outlet polarizer of the retarder of N sheets, and acquiring the pulse of (N+l) of the 
desired amplitude. Since a PRS configuration generates the impulse response of finite, it depends on the 
amplitude of a time domain (time-domain) pulse, and the orientation of a polarizer for the transparency 
spectrum produced with an analyzer greatly. 

Many transmission functions which may be suitable for using it as a color polarizer of complementary color 
primary color are generable. Furthermore, in order that a network-synthesis technique may obtain the filter 
which has the same spectrum profile, generating a multilevel structure is known well. The design simplest 
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when manufacturing can be chosen from this set. Therefore, it will be recognized that the specific design 
obtained here is the subset of a PRS design which can separate the band of additive-mixing primary color 
and subtraction mixing primary color. 

When orientation is chosen for the optimal profile, a design parameter is analyzed using the standard 
Mueller (Mueller) matrix technique, and it includes distributed fitting (dispersion fit) for a specific retarder 
ingredient. Subsequently, a litter dance is chosen and the optimal color saturation ratio in each primary color 
to a specific ingredient is given. The valuation basis of a PRS meter is based on consideration of a saturation 
ratio, a hue, and a throughput. In any PRS designs, these parameters must get interested in how it is affected 
at both the additive-mixing primary color spectrum which has a close relation, and a subtraction mixing 
primary color spectrum. A saturation ratio and a hue are evaluated using a CIE chromaticity diagram. The 
quality of the color produced with a specific filter output can be characterized by count of a series of overlap 
integrals, and this overlap integral contains the transmission function of a specific filter condition, the power 
spectrum of the light source, and a CIE color adjustment function. 

It is obtained from the count below ** which shows each output color in 1931 chromaticity diagrams. 
, . m X{a) 

* K } * X(a) +y(a) + Z(a> 



jr{«) ^_a) 

yx ' X(a) +r(a) + Z(a) 

Here, alpha is an index which shows the condition of a filter (RGB). A term is computed by the overlap 
integral. 

X (a) = f P s iX)T(X,a)x(X)dX 
Y{a) = f P s (X)T[X^)y(X)dX 
Z{a) = f P s (X)T(X,*)~z(X)dX 

y\ z"ii, 1 9 3 1 C I E fe^^HTO (color matching function) 

It comes out. Ps (lambda) is the power spectrum (power spectrum) of the light source, and T (lambda, alpha) 
is the transmission function of the filter of alpha condition. 

Saturation primary color is produced by maximization of a ratio with the light source power penetrated 
outside the primary color band of the light source power penetrated in a desired primary color band. A PRS 
design should often be adjusted by the property of the light source, and optimization must completely be 
clear. Generally, true sources of the white light, such as 6000K blackbody, advance a big demand with the 
filter engine performance from the distribution light sources (distributed source), such as a CRT fluorescent 
substance. In fact, it can be considered that the latter is the source of the white light effectively adjusted 
beforehand with the passive filter. In order that a passive filter may remove the band which exists outside a 
primary color band and may increase a saturation ratio, always being inserted is known well. 
Specific primary color has reached the spectrum band region where the light source was limited 
considerably. Therefore, ideal PRS permits that the band of this whole passes without an insertion loss, and 
generates the Takamitsu study concentration (optical density) for moreover intercepting residual light. In 
addition to a series of distribution high contrast zero in a cutoff band, this means the transition slope 
(transisiton slope) of a steep slope very much. Although an ideal PRS configuration can be manufactured in 
principle, it has often extremely many retarder films. The complexity of a fundamental design is evaluated 
by taking into consideration simply the fourier content of a desired transparency spectrum which gives an 
impulse response. In fact, the transition slope and the side-lobe amplitude / arrangement which can be 
obtained must be carefully chosen so that a saturation ratio may be most optimized with the restricted 
number of components. 

Since a saturation ratio and a hue are the weighted measurement of a power ratio, they do not show the 
specific thing of a configuration about transparency by any means. Since the application of a good 
compensation filter often requires a low insertion loss therefore, a throughput becomes the branch point of 
optimization. Since the maximum power transparency takes place to perfect transparency or the maximum 
desaturation (desaturation) of the light source, these have argument fundamentally, actually, the cut-off 
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wavelength to each primary color band is chosen as the beginning — if it kicks, it will not become. 
Subsequently, it is appropriate to make it the transparency (inch-band transmission) max in a band, and this 
forms the requirement which suited the high saturation ratio and the high throughput. 
The filter parameter which affects a saturation ratio and a throughput is explained briefly below. Although 
the zero of an additive-mixing primary color spectrum express the peak and reverse (vice- versa) of a 
subtraction mixing primary color spectrum, I want you to notice them about explaining a spectrum in the 
vocabulary of additive mixing in three primary colors. 

Peak permeability: This is made into the maximum by using the design which makes the minimum loss 
about the polarization in an efficient polarizer and low loss retarder and a primary color band. For a PRS 
design, the absorption by the polarizer is loss of the main light source (dominantsource) typically. However, 
the approach learned for the conventional technique over a bleaching (bleaching) polarizer can be used in 
order to exchange zero contrast (null contrast) for the throughput which increased. An actual examination of 
carrying out AR coating of the polarizer front face exposed in order to make Fresnel loss into the minimum 
reduces a glare (glare) and an insertion loss. 

Resolution: From a viewpoint of a throughput, resolution is fully reduced and the peak permeability in a 
primary color band must be maintained. If not enough to isolate only the primary color band of a request of 
the resolution of a passband, it will not become from a viewpoint of a saturation ratio, the transition slope 
(or two or more peaks in a passband) of a steep slope ~ in addition, the design which forms resolution low 
enough is desirable. 

Knick-zone region slope: This is prescribed by the bandwidth between the zero by which the beginning 
adjoins the peak transmission of primary color (10% - 90%). 

Zero permeability: Although zero contrast (null contrast) is fundamentally determined by the polarizer 
extinction ratio, it is based on the litter dance and alignment of a stack film. It is thought that ****** 
(depolarization) for dispersion is not still more important. In operation, it is 100:1. A peak / zero contrast 
could be attained without difficulty, and it is over it which is needed in order to attain the saturated color 
considerably. 

The number of zero, and those arrangement: Depend for the number of zero, and those spectrum 
arrangement on a stack design and the litter dance of a component. It is advantageous to the out-of-band 
power spectrum maximum (out-of-band power spectral maxima) to arrange zero in trick. 
Side-lobe amplitude: The side-lobe amplitude should be the minimum depending on the specific stack 
design. It is advantageous to isolate from the out-of-band power spectrum maximum, and to arrange the 
side-lobe maximum. Without an APODAIJINGU (apodizing) technique increasing the number of 
laminatings of phase lag for a while in a transmission function, in order to reduce the side-lobe amplitude, it 
can use in order to improve the engine performance. 

Blue / red leakage (leak): This is related to the periodicity of a free spectral range (FSR) or a transmission 
function. It isolates from visible outside or light source luminescence (sourceemission), and should be made 
for the degree which approached to avoid the desaturation (desaturation) of a primary color band. 
Light-source property: A light source property and the requirement of the special engine performance are 
the important aspects of affairs of design optimization. This includes the main wavelength of primary color 
band luminescence, the power distribution in primary color band luminescence (bandwidth), and light 
source luminescence outside a primary color band. If the polarizer ingredient is required, it may have the 
wavelength sensitivity transparency (a two-color polarizer (dichroic polarizer) does not have typically good 
permeability in blue) which can compensate a filter design. 

PRS ingredient The ingredient suitable for a neutral polarization means includes the configuration which 
distinguishes between the polarization based on absorption of a two-color polarizer etc., and them based on 
the polarization shear (shearing) of a birefringence polarizer, a laminate (pile-of-plate) polarizer, cholesteric 
(cholesteric) liquid crystal, or micro prism. The latter is required in order to realize the passive configuration 
which separates or mixes a color. Which class can be used by the active system built into polarization 
SUITCHI. 

Although a polarization shear configuration usually has big permeability, it is expensive and often bulky 
(bulky). A two-color polarizer ingredient is cheap, and available to large areas, such as a Polaroid (Polaroid) 
and a thing which calls Nitto (Nitto) and is called at Sanritsu (Sanritzu). These ingredients change in peak 
permeability and an extinction ratio (extinction ratio) whenever [ neutral ]. 

Since it is advantageous to make permeability visible [ whole ] into max generally, the ingredient which has 
neutral penetrable and moderate quenching (extinction) is desirable. As mentioned above, too much color 
contrast is replaceable with the penetrable increase by the bleaching (bleaching) two-color polarizer 
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ingredient. Specific primary color can use a color polarizer for the case which should be passed by the 
unpolarized light (unpolarized) stack. A pattern polarizer can use PRS for pixel-izing (pixelate). 
The retardation ingredient suitably used by the PRS stack be cheap in that :optical clarity (optical clarity) 
possessing the following is high, a fixed litter dance, sufficient litter dance (this is dependent on the range of 
an induction birefringence (induced birefringence), and the practical range of thickness) of the range for a 
design requirement, a resistance to environment, and the extensive field in the case of many. 
A wavelength stack can be constituted using the layer, the liquid crystal high polymer film, extension 
(stretched) macromolecule retarder sheet, or crystal retarder of a shaping birefringence (form-birefringence) 
device. Current and a shaping birefringence device are limited to a low litter dance by the practical reason. 
Although these do not diffract light depending on any of etching or a deposit they are, (holographically) 
records the periodicity structure of the high resolution which gives a phase shift (phase shift) between 
rectangular conditions on HOROGURAFIKU. It is difficult to manufacture multi and a degree (multi-order) 
low loss visible retarder using shaping of current and a birefringence. 

The giant-molecule pneumatic straight-line retarder of a liquid crystal high polymer film, especially UV 
cross-linking may form a retarder stack. However, when a polymerization is carried out, still, the ingredient 
which forms a vitrified retarder film is not available on commerce. Since an ingredient can have a very high 
birefringence, the attractive special feature is being able to form a thin high order (high-order) retarder 
potentially. Thereby, it is cheap and manufacture of the multilayers to a single substrate top is permitted. 
The most desirable ingredients for color generation of comparatively low resolution are current and an 
extension high polymer film. These ingredients are available in the litter dance (0-2,000nm) of arbitration 
using the various ingredients which have a peculiar birefringence distribution property. The sheet of a large 
area can come to hand cheaply, and a transparence aperture (clear aperture) filter can be formed. The 
property of z extension (z-stretched) macromolecule (Nitto NRZ) permits a large viewing angle in a small 
litter dance. This is desirable in the application which faces PRS squarely. Although polymeric materials 
useful although PRS is formed contain polyvinyl alcohol, a polycarbonate, a Mylar (mylar), polypropylene, 
polystyrene, triacetate (tributyl acetate), and polymethylmethacrylate, they are not limited to this. 
The conventional crystalline retarder ingredients, such as Xtal, a mica, and a calcite, are more suitable for 
the application as which a high resolution is required more than the thing suitable for a high polymer film. 
Moreover, they are useful also for the application which needs low wave-front distortion and/or high-power 
handling conditions. They are more more expensive than a macromolecule retarder, and when especially a 
low litter dance is required, they do not give a large area. 

The important field of a PRS stack design is the wavelength dependency of retardation. Since retardation is 

inversely proportional to wavelength, it is the rate of change depending on quenching of wavelength. 

Furthermore, the retardation of almost all ingredients is potentially dependent on birefringence distribution. 

The rate of change of retardation is given by the following formula. 
1 dr a 1 ^ 1 dAn 

r dX X An dX 

Here, deltan is a birefringence. Distribution of ingredient form birefringence is estimated by two items. 
Moreover, about the birefringence ingredient of interested most, the slope of a birefringence spectrum is 
negative, it is further more short wavelength, and the change rate of a litter dance increases. Consequently, 
the spectrum in blue "having compressed from that red (compressed)" the twist, for this reason, the optimal 
design should change considerably depending on a specific additive-mixing primary color band it comes 
out. 

The ingredient used for the PRS design reported here is designed by the birefringence dispersion relation 

._ ^ t \ X(Xl-X* 2 ) 

(Wu (1986), Phys.Rev.A 33:1270) by Wu(Wu). : k ° X o^ x ~ x > 

here — gamma 0 ~ zero — it is a litter [ degree (zero-order) ] dance, and m is the number of retarders, 

lambda 0 is design wavelength, and lambda* means the average UV resonance (mean UV resonance) 

obtained by measurement. This is made by adjusting lambda* until a guess is in agreement with the 

measurement spectrum of the retarder ingredient which carried out orientation only 45 degrees between 

polarizers. When two equations mentioned above are used, distribution of a birefringence is approximated 

by the following formula. 
1 dAn _ -2X' 2 

Ail dX X(X 2 -X* 2 ) 
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This proves that it is [ of distribution ] negative comparatively generally. 

The wavelength dependency of a litter dance has color configurations, such as ideal achromatism structures, 

such as a polarization switch, and a color polarizer, and close relation. As shown previously, arrangement of 

main wavelength has sufficient effect to the impulse ratio (duty ratio) obtained in visible inside. 

The design which has a contrastive impulse ratio (symmetric duty ratio) in a frequency domain has a central 

wavelength dependence impulse ratio (center wavelength dependent duty ratio) to a wavelength field. Such 

a design has a smaller impulse ratio to a bigger impulse ratio and a R/C color polarizer to a B/Y color 

polarizer. 

Typically, the design wavelength of the structure of planning to give the actuation as achromatism in whole 
being visible inclines toward blue one. wavelength shorter in order to compensate [ rather than ] the effect of 
above-mentioned with a typical design rather using 550nm design wavelength (visible center) — generally 
500nm is used for an FLC polarization switch. 

substantial ~ a specific light source property and an ingredient » there is a design with the unrestricted 
number of PRS color polarizers a condition [ a spectrum and a desired output spectrum ]. Moreover, it is 
recognized as any FIR filters which approximate the spectrum profile of an ideal being essentially generable 
using the technique shown here. The example of a special design of 2-3 which were generated using the 
network-synthesis technique is shown here. The first example is based on decomposition (decomposition) of 
the symmetrical rectangular profile (symmetric square profile) which brings about the multiplex passband 
maximum (multiple pass-band maxima), ****** bandwidth (narrow transition bandwidth), and multiplex 
rejection band region zero (maltiplr stop-band null). The second example is other special cases of a 
passband design using the retarder of thickness with the same it based on the SORUKU (Sole) filter. The 
third example is a division component filter (spilit-element filter), and is an example of the color polarizer 
using a compound (complex) impulse response. 

Rectangular profile PRS As mentioned above, there are many impulse response functions which show a 
useful PRS color polarizer. The general conditions for generating the saturated color are effective finesse 
(sharpness) in order to separate appropriately the transition slope, low side-lobe amplitude, and additive- 
mixing primary color spectrum (APS) of a steep slope from a subtraction mixing primary color spectrum 
(SPS). 

For example, a general purpose instantiation color polarizer design is due to the Fourier analysis of a square 
transparency spectrum. Such a design is realizable by forming the cut-off (truncation) by the Fourier series 
to a square wave, the multiplier of the impulse response amplitude, and the proper window function. The 
technique replaced with this is using the repeat-factor value method (interative numerical methods) for 
reaching the impulse response oscillation of a function. For example, transition bandwidth can be adjusted 
in order to acquire the specific maximum passband and a rejection band region wave (stop-band ripple), if a 
fixed number of retarders are given. Moreover, it is permitting instead fixing transition bandwidth and 
making the wave amplitude adjustable. 

The concrete example of the optimization PRS using six samples of an impulse response is shown in 
drawing 3 . This color polarizer possesses a polarizer 10 and retarders 81-85. This polarizer was designed so 
that the loss maximum smaller than 1 % might be given in a passband with the fixed wave amplitude and 1 % 
of transmission maximum [ in / specifically / a rejection band region ]. A sampling is performed so that the 
impulse ratio (duty-ratio) of frequency spectrum may serve as symmetry (50:50). Based on the multiplier of 
this optimization, the orientation of a retarder was generated using the network- synthesis technique. As 
shown in drawing 3 , a certain answer consists of a film of five sheets which has the same thickness, and has 
the orientation where 2 sets is the same here. Therefore, it can be used for this stack any of the five same 
sheets of a retarder or three sheets which have two litter dances they are, and it can be manufactured. In the 
case of the latter, retarders 82 and 83 are permuted with the litter dance of 2gamma by the single retarder 
which has the orientation of -15 degrees, and retarders 84 and 85 are permuted by the single retarder which 
has the litter dance of 2gamma, and the orientation of 10 degrees. 

Although the design of drawing 3 is due to the symmetry profile to the two same finesse given by the single 
retarder, the outstanding color saturation ratio was obtained. 

Partially, this is because the ratio of the definition of finesse, i.e., FWHM to FSR, is not taking the 
transparency slope into consideration appropriately. Furthermore, it originates in the nonlinear dependency 
over the wavelength of retardation, and selection of primary color band central wavelength. For example, 
the design based on distribution of a polycarbonate obtains the color polarizer of the blue/yellow which has 
three effective finesse. As compared with this, the work which generates the red/cyanogen using the same 
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symmetrical profile design is more difficult. Because, a retardation property is for working so that it may 
decrease rather rather than it increases effective finesse. 

The model (calculated) spectrum of drawing 4 is based on the color polarizer of drawing 3 using five 
polycarbonate retarder sheets which have the litter dance of 1 full-wave length by 600nm, respectively. 
Drawing 4 shows the permeability of a blue additive-mixing primary color spectrum and the subtraction 
mixing primary color spectrum of the yellow of the complementary color. The epitome of spectral 
characteristics is as follows. : Maximum (100%): 417nm, 440nm, 468nm Zero (0%): 546nm, 600nm, 670nm 
Side-lobe amplitude: <1.0% FWHM:103nm (400nm - 503nm) 

Effective finesse: 3 As shown in drawing 4 , the additive-mixing primary color spectrum of the polarizer 
designed using network-synthesis analysis of a square wave profile is an approximate square wave in itself. 
The multiplex passband maximum and rejection band region zero are the remarkable descriptions of an 
approximate square wave spectrum. 

Multipole size and the minimum make a passband and a rejection band region profile Taira and others. 
Moreover, a sharp transparency band slope is the property of an approximation square wave spectrum. In 
drawing 4 , a band slope is about 45nm. In the approximation square wave spectrum of this invention, a 
suitable band slope is smaller than 70nm. A network-synthesis technique can design the filter which has a 
band slope smaller than 40nm depending on the case of being smaller than 50nm to each additive-mixing 
primary color. 

Drawing 5 a and drawing 5 b show the actual spectrum which the color polarizer which is nearly completely 
in agreement with the model of drawing 4 measured. The stack was measured between the parallel and the 
crossover polarizers in which the additive-mixing primary color ( drawing 5 b) and subtraction mixing 
primary color ( drawing 5 a) of the complementary color are shown. Permeability is normalized to the 
Fresnel (Fresnel) loss which gives a light source property and the permeability of only a stack. It is shown 
that absorption/interference (interferometric) loss of the film and binder layer in alignment with all 
polarization interference loss is about 2%. These drawings prove the high peak transmission of the whole 
predetermined band, a very low side lobe, and high contrast and narrow transparency bandwidth. 
Moreover, red / cyanogen color polarizer was designed by the network-synthesis technique. As mentioned 
above, a network synthesis generates more retarder stack designs to a predetermined impulse response 
function than one. The 1 st table shows four retarder stacks which possess five retarders, respectively, and 
generates the same transparency spectrum. The additive-mixing primary color spectrum to five retarder 
stacks is shown in the curve (a) of drawing 6 . Table 2 shows nine different retarder stacks which has seven 
retarders, respectively, and this generates the same transparency spectrum shown in the curve (b) of drawing 
6 . seven — a layer — a retarder — a stack — five — a layer — a retarder — a stack — many — two — a ** — 
more than — an impulse response — a sample — having — things — observing — I want you — ; — a curve — (— 
b --) — a curve — (— a — ) — further — being large — a passband — the maximum — a rejection band — a 
region — zero — having — and — more — the passband slope of a steep slope — having . 
The color polarizer of the design 4 of Table 2 was constituted by the design wavelength of 643nm, and 
additive-mixing primary color band permeability was measured ( drawing 7 ). To the incidence polarizer, 
the retarder 1 is almost parallel and was deleted from assembly equipment. It was measured and 
permeability was normalized to a light source property and the Fresnel loss (normalized). The measurement 
spectrum ( drawing 7 ) is very well [ as a design spectrum ( drawing 6 b) ] in agreement, it should observe — 
it is that the taele of the approaching transparency band appears in the edge of the blue of a visible spectrum. 
This can remove the free spectral range of a filter by increasing. 

PRS color polarizer by SORUKU (Sole) The PRS device by SORUKU (Sole) also uses a multilayer 
homogeneous membrane thickness retarder. 

In the case of a clinch (folded) SORUKU (Sole) device, only two peculiar orientation the film of flabellate 
form equipment "turning (wind)" orientation to the orientation which intersects perpendicularly from an 
incidence polarizer is needed. In an automatic system, since a film can be prepared in any directions to a 
polarizer, this does not pose a problem. 

The SORUKU (Sole) PRS example shown possesses periodicity sink function (sine function) ROFIRU. A 
passband consists of a single peak which has the contiguity degree separated with a series of ZAIDO lobes. 
Although the spectrum [ APODAIZU / spectrum / other configurations ] (apodized) is generable, the high 
side-lobe amplitude is a sudden thing of series to depend for omitting (truncation). Pass band width becomes 
narrow as the span of an impulse response increases based on the fixed sampling rate (or thickness of a 
retarder). generally, the number of retarders is chosen in order to attain a desired free spectral range — 
having — the finesse of a filter — several [ of a retardation film ] — it is proportional N times. 
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Based on a sector passband configuration, there are 2 versions in SORUKU (Sole) PRS by return (folded). 
A PRS configuration becomes consecutiveness from the single incidence neutral polarizer which has a series 
of at least two retardation films. The orientation of a film is determined based on an equation in the method 
of a SORUKU (Sole) design. To a clinch (folded) version, a retarder is a multiplex degree half-wave length 
retarder. In this case, outgoing radiation of the subtraction mixing primary color band is carried out in 
parallel to an incidence polarizer, and an additive-mixing primary color band polarizes in the direction 
which intersects perpendicularly. The orientation of a retarder is changed with the sign according to an 
oscillating angle, alpha=pi / 4 Ns to incidence. 

In the case of a sector (fan) filter, a retarder is a multiplex degree full wave length plate. Retarder orientation 
forms a sector and is an include angle alpha, and 3alpha and 5alpha to an incidence polarizer... (2N-1) It is 
distributed according to alpha. Using this design of PRS, outgoing radiation of the additive-mixing primary 
color band is carried out in parallel to an incidence polarizer, and subtraction mixing primary color serves as 
polarization which intersected perpendicularly to incidence. 

In additive-mixing primary color central wavelength, 100% of permeability is guaranteed theoretically a 
condition [ fitting the method of a SORUKU (Sole) design to an equation correctly, as for retarder 
orientation ]. R/C, G/M, and B/Y The example of a PRS configuration was designed by the version of both a 
clinch and a sector. It is assumed that the ingredient without distribution offers the range of the highest 
conditions in the number of retarders. The epitome of a transparency spectrum was shown in Table 3, 4, and 
5. The parameter of each table is shown by the representation spectrum of drawing 8 . Although the 
spectrum of drawing 8 b shows three passbands about most, the additive-mixing primary color spectrum of 
this invention has only one passband in a visible-spectrum field. 

SORUKU (Sole) red / cyanogen The clinch (folded) and sector R/C color polarizer using the retarder of 2-4 
were considered. But since resolution is increased, an addition retarder can be used. The sector type which 
has a full wave length retarder generates optimal FSR. The clinch (folded) type which has the zero following 
half-wave length retarder has too much FSR, and needs an addition retarder for sufficient resolution. The 
clinch version which has the first number half-wave length retarder showed blue leak. The epitome of the 
sector version which has the sector version and 1.5 waves of litter dances which have one wave of litter 
dance is shown in Table 3. Drawing 9 shows a concrete R/C configuration (design 5), and this is a sector 
design which has three retarders which carried out orientation according to the oscillating include angle of 
15 degrees, side-lobe level with a low transmission function — and the knick zone region slope of a steep 
slope is completely shown. Therefore, high permeability covers the whole cyanogen parallel polarization 
spectrum, and is maintained. Furthermore, change which the litter dance in red carried out slowly permits 
lOOnmFWHM. 

SORUKU (Sole) green / Magenta Some clinches and sector versions carried out the knowledge of 
generating a permissible G/M spectrum. Again, the design which has the retarder of 2-4 was considered. 
The minimum litter dance was 1 .5 waves, and this was what gives the resolution of whenever [ middle ], 
when four retarders were used. Three wavelength and a large litter dance were admitted by blocking of the 
contrast which can be set visible. In itself, the resolution of the range until it exceeds lOOnm from 36nm was 
realizable. Drawing 10 shows the concrete G/M color polarizer which used the design 5 of Table 4. 
Resolution with this high design and the low side-lobe amplitude are the descriptions. 
SORUKU (Sole) blue / yellow The list data of Table 5 show the clinch and sector version which have 1 .5 
and 2.0 waves of litter dances which use the retarder of 2-4 again. The model spectrum of the design 2 of 
Table 5 is shown in drawing 1 1 . The passband PRS design to which the result of this analysis made finesse 
increase using each addition retarder shows the more suitable thing by long wave length (R/C) more. This is 
because it becomes the high passband resolution which cannot admit a sudden change of a litter dance in 
blue as compared with red. in this case, higher resolution — pushing up — since it becomes narrower 
transition bandwidth, it is the purpose which pursues a better saturation ratio, and when the design which 
increases finesse is used, there is a bargaining point in blue. That is, although large transition bandwidth 
does not separate blue and a green band appropriately, on the other hand, narrow transition bandwidth 
reduces the throughput of additive-mixing primary color (for this reason, desaturation of the subtraction 
mixing primary color is carried out). This problem is solved by using the design which generates narrow 
transition bandwidth, maintaining low finesse as a rectangular profile example shows. 
Division component PRS A division component (spilit-element) filter is a design example based on a 
compound impulse response function, namely, contains achromatism like a color retarder. The division 
component filter is explained to the United States patent application 08th which is incorporated here by 
considering the whole as reference and for which it applied on July 12, 1994 / No. 275,006 in detail. In a 
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division component filter, in order that an achromatism litter dance shift may generate the spectrum of a 2 
condition rye Otto (Lyot) filter, it is needed for a division component and a central component. The design 
which permits a compound impulse response is meant in the additional design option in the color polarizer 
of this invention, however, them — general — each component » zero — in order to require addition of a litter 
[ degree ] dance and to perform PRS, some retardation values can be needed. This is contrasted with the 
design based on the ideal impulse response which can use the retarder of the same thickness. In addition to 
the concrete consideration about each primary color, the design development consideration for a division 
component PRS color polarizer is described below. 

The general design of a division component PRS color polarizer is 2 condition rye Otto (Lyot) PIF. It starts 
from a similar place. 2 condition rye Otto (Lyot) filter ( drawing 12 a) 

. A 2 condition rye Otto (lyot) filter makes indispensable three parallel neutral polarizers 40, 41, and 42 
combined with the retarder plates 50 and 60. A retarder has the thickness ratio of 2: 1 and it is carrying out 
orientation by pi/4, rye Otto (Lyot) ****-- as a color polarizer — it cannot function (based on the 
indispensable condition of two conditions) — a passband spectrum similar to a division component filter is 
supplied, and it becomes a useful start point. As shown in drawing 1 2 b - drawing 12 c, a division 
component filter divides the thicker component (60) of a rye Otto (lyot) filter, and it is one half (constituted 
by having intersected perpendicularly with which [ of a central retarder (51 or 52) ] side, or ( drawing 12 b) 
arranging 61 and 62 by any of an parallel ( drawing 12 c) optical axis.). To the shaft of the incidence 
polarizer 10, a central retarder is parallel, or intersects perpendicularly, and orientation is carried out. The 
middle polarizer of a rye Otto (Lyot) filter is removed. Generally an incidence polarizer and the outgoing 
radiation polarizer 35 cross at right angles for passband outgoing radiation. In order to attain an exact rye 
Otto (Lyot) spectrum, I want pure (achromatism) pi / 2 litter dance to note having to add to the division 
components 61 and 62. Similarly, in the case of the division component which intersects perpendicularly, an 
achromatism pi litter dance must be added at the central retarder 51. This is not required of the central 
retarder 52 of an parallel retarder device. 

As for drawing 1 3 a, the spectrum by which a litter dance is design wavelength and was generated with the 
rye Otto (Lyot) filter expressed with m-th 2m order, respectively is shown. A transparency spectrum is given 
below. 

T(lambda) = cos2(gamma/2) cos2 (gamma) — here — gamma — low — the wavelength depending on the 
htter dance of degree retarder — it is A * n l*oJ 

deltan is the distributed birefringence of a retarder ingredient and lambda 0 is design wavelength. Since an 
parallel polarizer condition generates a cosine rectangle spectrum, similarly the peak / zero wavelength of a 
rye Otto (Lyot) filter completely align, namely, both wavelength plates (waveplates) — peak transmitted 
wave length — the retarder of full wave length — it is — a rejection band region — setting — low — the half- 
wave length litter dance of degree condition — the litter dance of the full wave length of a high order 
condition ~ simultaneously, it happens. This generates an equal amplitude side lobe that it seems that it is 
shown in drawing 13 a. 

The division component PRS possesses the polarizer 10 and the retarder stack 20 of drawing 12 b - drawing 
12 c. A retarder stack possesses any of Retarders 61, 51, and 62a or Retarders 61, 52, and 62b they are. In 
the division component color polarizer of this invention, a subtraction mixing primary color spectrum is 
penetrated in accordance with the shaft of an incidence polarizer, and an additive-mixing primary color band 
is penetrated in accordance with the shaft which intersects perpendicularly. Like a rye Otto (Lyot) filter, the 
division component PRS generates the periodic sign rectangle transmission function with which each peak is 
separated by three zero. This expresses an additive-mixing primary color spectrum. To a reverse spectrum, it 
means that the maximum of three wavelength on which this has the permeability of homogeneity spreads in 
a subtraction mixing primary color band. The capacity to maintain the high peak permeability of an 
additive-mixing primary color band determines extent from which a subtraction mixing primary color 
spectrum is prevented. 

As shown in : drawing 12 b and drawing 12 c with two design options to a division component PRS color 
polarizer, they are a rectangular division component and an parallel division component. If the total litter 
dance of a division component sets to gammaSE, a central component litter dance will serve as gammaC. In 
a rectangular retarder configuration, the transmission function along a x axis is given below. 
T(lambda) = sin2(gammaSE/2) sin2 (gammaC/2) — this shows mathematically that the need has the half- 
wave length litter dance (it is quarter-wave length to each division component) of achromatism, in order to 
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generate a rye Otto (Lyot) spectrum identically. Parallel division component transmission function shown 
below The half-wave length shift in a T(lambda) = sin2(gammaSE/2) cos2 (gammaC/2) division component 
litter dance is needed. Thus, generally, a division component retarder is a m-th half-wave length plate on the 
wavelength of peak transparency, as shown in drawing 13 b and drawing 13 c. Drawing 13 shows the 
regulation (convention) of the transparency band order by which label attachment was carried out. the n-th 
central retarder ~ respectively — a division component ~ a rectangular cross — or depending on whether to 
be parallel, it is on design wavelength in any of a half-wave length plate or a full wave length plate. Since 
central component litter dances differ to parallel and a rectangular division component, the transparency 
spectrum generated as be alike, respectively is peculiar. 

When assembling a color polarizer, giving achromatism quarter-wave length or a half-wave length litter 
dance to a component does not have need, either rather than it is practical. A suitable color saturation ratio is 
attained by only adding the zero following litter dance to a division component and a central component also 
fortunately if needed. Use of the zero following litter dance excepts beforehand attaining the ideal 
effectiveness of transmitted wave length to coincidence in addition to the side-lobe level which was able to 
take balance. In fact, slight adjustment of a litter dance is added in order to take harmony with a saturation 
ratio and a throughput. If this is disregarded for the time being, a division component PRS spectrum will 
become quite close to rye Otto Mr. (Lyot-like) PEKUTORU, as shown in drawing 13 b and drawing 13 c. 
the PRS color polarizer of this invention — setting — the sum total of a division component litter dance — 
zero — 2:1 comes out comparatively to a central component litter dance within the limits of a litter [ degree ] 
dance. This permits that the retarder of the almost same thickness is used for each component of a stack. 
Like a rye Otto (Lyot) filter, a division component determines the resolution of a filter and, on the other 
hand, a thin (center) component determines a spectrum period or a free spectral range (FSR). In the color 
polarizer of this invention, the absolute difference of a litter dance on the design wavelength between each 
division component retarder and a central retarder is shown with quarter-wave length, i.e., the following 
type. 

| gammaSE/2-gammaC|= 1/4 wavelength — this shows that the resolution of a division component color 
polarizer has combined with inhibition bandwidth. 

The minimum of a litter dance is the thing of an almost performing [ a central component ] -serious filtering 
actuation sake, zero — a central component litter dance can offer the thing for a useful color polarizer, 
especially a distributed ingredient like degree the half-wave length. When FSR does not supply effective 
resolving power (discrimination) appropriately between primary colors any longer, it results in the degree of 
maximal solution image of a color polarizer. Thus, the upper limit (ceiling) of the number of central 
retarders can be determined based on "the highest conditions (best-case)" or an ingredient without 
distribution. This upper limit summarizes a division component color polarizer design in the center of each 
primary color, and shows it in Table 6-8. 

Also in design [ which ], a division component litter dance is the mth half- wave length in a transparency 
peak, an parallel division component — receiving — a central retarder — nth — a full wave [ degree ] length 
retarder — it is — and a rectangular division component — receiving — a central retarder — nth — it is a half- 
wave length [ degree ] retarder. Generally the maximum which approaches in the litter dance of a division 
component stage and (m+3/2) (m-1/2) wavelength is generated, and it is almost in agreement with the zero 
generated by the central stage, an parallel division component — receiving — this — respectively — a litter 
dance — and (n+1/2) (n-1/2) it is generated on wavelength, a rectangular division component — receiving — 
this — respectively — a litter dance — and (n+1) it is generated on (n) wavelength. Two additional zero 
between each peak are in agreement with the full wave length litter dance of a division component, (m-1), 
m, (m+1), and (m+2). 

The chromaticity of the zero following litter dance demanded can generate compromise between peak 
transparency of primary color, and the homogeneity (balance of the side-lobe amplitude) of inhibition. This 
is shown to best by by considering drawing 13 b and drawing 13 c. Drawing 13 shows the maximum about 
an ideal division component retarder and zero which have an achromatism retarder, adds an achromatism 
retarder to a division component retarder in drawing 13 b, and adds it to a central retarder in drawing 13 c. 
When used instead of the zero following retarder being an achromatism retarder, the maximum and the 
relative location of zero are shifted. When the litter dance of wavelength arises as opposed to (m+1/2) 
(n+1/2) a rectangular division component, neither the litter dance of the same wavelength and (m+3/2) (n+1) 
wavelength nor n waves of litter dances can be produced, but the same is said of the reverse. On the 
wavelength same when n waves of litter dances arise as opposed to (m+1/2) an parallel division component 
(m+3/2) (n+1/2) 
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Neither the litter dance of wavelength nor the litter dance of wavelength can be produced, but the same is 
said of the reverse. 

It depends for the rate of the side-lobe amplitude only on the signs (sign) of the remainder litter dance 
between a center and a division component (residual retardance) in these filters. That is, it is the case of the 
following type. 

(gammaSE/2-gammaC) =-1 / 4 T1>T2 - and - (gammaSE/2-gammaC) =+1/4 Tl - < - T2 - here, Tl and 
T2 are the amplitude of a side lobe as they are shown in drawing 8 . Generally, a symmetrical side lobe has 
the same amplitude, T1=T-1, and T2=T-2. 

It depends for the desired relative side-lobe amplitude on spectrum arrangement of the zero related to a light 
source primary color band. It depends for zero wavelength on birefringence distribution of resolution and an 
ingredient. 

in order to improve side-lobe balance if needed — zero — in order to compensate the chromaticity of a litter 
[ degree ] dance, there are two approaches. One approach is shifting the relative design wavelength of a 
center and a division component, and this is equivalent to shifting a relative litter dance. This is the most 
suitable when there are unsymmetrical inhibition conditions (blue or red as a thing who is opposed to each 
other green). The 2nd approach is using the ingredient which has different birefringence distribution in order 
to compensate the difference in a litter dance. For example, when a remainder litter dance is negative, the 
ingredient distributed more for a division component should be used. When a remainder litter dance is a 
positive, the ingredient distributed more should be used by the central retarder. 

The imbalance of the side-lobe amplitude should be mentioned by the useful thing in many examples. In 
some designs, in order to attain the inhibition property which suited with the light source spectrum, it is 
desirable for the side-lobe amplitude to be still more imbalanced. In such a case, it attaches and a concrete 
color polarizer design is explained further. 

The spectrum generated with the division component color polarizer is packed using the spectrum which 
drawing 8 represents. Generally, an additive-mixing primary color spectrum (APS) is expressed by the 
passband which has the peak permeability TO in the central wavelength lambda 0 and resolution FWHM= 
(lambdaR-lambdaB). As contrasted with this, a subtraction mixing primary color spectrum (SPS) and 
reverse are expressed by the notch (notch). The high relative broadband region of permeability close to a 
notch is in agreement with the subtraction mixing primary color of the complementary color, 
a central passband — approaching — more — high — more — low — in order that it may be a degree and this 
may avoid generating of leak of blue/red, respectively — the outside (or — from source luminescence of the 
light — detaching) of visible 

It must be alike and must be arranged. The light transmission by these degrees carries out desaturation of the 
APS. If it puts in another way, the span between degrees should consider as the minimum bandwidth which 
generates a saturation color about making a stack design plain. 

Each maximum is separated by a series of zero and side lobes by special design. Arrangement of zero 
wavelength is shown in drawing 8 . Since the zero of APS are in agreement with the peak of SPS, in order to 
adjust the light source spectrum which has critical zero wavelength, they must pay attention. It is desirable 
to make into the minimum value the amplitude of a side lobe expressed with Tl (= T-l) and T2 (= T-2). 
Division component Red/cyanogen The remarkable improvement was made [ in / exceeding a single 
retarder / in a R/C division component color polarizer / the saturation ratio and the throughput ]. In a 
rejection band region, the increment to much zero three from one zero (single retarder) supplies both high 
red permeability and the outstanding saturation ratio. A steep slope transition slope can be attained like 
broader-based inhibition in blue / blue/green using [ in / compare green and / red with a loose change of a 
litter dance ] the ingredient of dispersibility. It depends for selection of a litter dance on birefringence 
distribution, peak transmitted wave length, and the nearest (green) zero wavelength most greatly. However, 
since the slope of red / green knick zone region is more high order, finally it is restricted by blue leak. 
The 6th table showing the upper limit (blue leak is uninfluential) of a litter dance shows nine red / cyanogen 
designs about the ingredient in which Table 6-8 does not have distribution, and five of them have a 
rectangular division component. A rectangular division component design can be identified with a half-wave 
length central litter dance. A low litter dance division component has longer central design wavelength, in 
order to enable permission inhibition (acceptable blocking) in green. A high litter dance division component 
has shorter central design wavelength in order to make blue leak min. In order to decrease the side-lobe 
amplitude, the comparatively big difference between the design wavelength of a central component and a 
division component was used for the low litter dance design. This does the bad influence of decreasing peak 
permeability as shown. The difference in design wavelength can give larger peak transparency, and can be 
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decreased as a degree increases. In all examples, the difference among some design wavelength is used for a 
balance and ** sake in the side-lobe amplitude. To a low litter dance, at least one zero (it was able to 
extend) exist, and at most three zero exist in the maximum litter dance. A specific center and the difference 
in the design wavelength to a division component litter dance can be explained on a par with the difference 
in the litter dance which used single design wavelength. Since it is adapted in a side lobe and zero, when 
adjusting a litter dance, generally change of a litter dance is smaller than pi/4. 

Drawing 14 shows the additive-mixing primary color spectrum of the R/C color polarizer which used the 
design 4 of Table 6. Drawing 1 5 shows the measurement permeability of an actual R/C division component 
color polarizer subtraction mixing primary color spectrum ( drawing 15 a) and an additive-mixing primary 
color spectrum ( drawing 1 5 b). A stack is the single division component design using a rectangular division 
component manufactured with the NRF retarder film and the Nitto (Nitto) G1225 polarization film. 
Division component Green/Magenta Although the highest single retarder design is a G/M filter because of a 
symmetry inhibition indispensable condition, a still more important improvement is realized by using a 
division component design. In the single retarder technique, when the ingredient of dispersibility is used 
especially, increase of the green resolution of a band narrows a blue refusal (rejected) band too much. This 
shows throughput loss of the desaturation of an additive-mixing primary color band and a subtraction 
mixing primary color band, especially blue. If it puts in another way, increase of the resolution of a division 
component green band will extend each bandwidth of two primary colors which have a subtraction mixing 
primary color band. A large range in green resolution can be obtained for the large inhibition bandwidth 
between the maximums of a division component. In case a division component offers the spectrum which is 
not good from a possible spectrum (visible zero fewer than two or it) using a single retarder, a low 
resolution limitation (limit) is generated after all. A high resolution limitation (limit) has the inadequate 
central stage FSR, and in case blue leak is admitted, it is produced. Within the limits of these, it depends for 
the range of the number of retarders, or resolution on birefringence distribution greatly, 
it is the same as three in three wavelength zero and red in blue - the wavelength zero of ** can obtain in 
order to separate green from a Magenta. Generally, (ingredient without distribution), the degree of maximal 
solution image is a time of leak of the blue by the high order maximum beginning to carry out desaturation 
of the primary color more. Design of a total of 12 using a non-dispersibility (non-dispersive) ingredient is 
shown in Table 7. Design wavelength lambda0=545nm was chosen as arbitration. In all examples, the 
design wavelength of a division component and a central stage is the same, and gives 100% of theoretical 
peak permeability. In order to distinguish the effectiveness of a retarder stack from other potential loss, the 
ideal neutral polarizer was assumed. 

Table 7 shows the property of a division component design of 12. It seems using a non-distributing 
ingredient that a division component litter dance becomes smaller than 2.5 waves to a low resolution 
limitation (limit). If this resolution is used, single red's zero exist with the zero of one (full wave length 
central retarder) or two blue (1.5-wave central retarder). A high resolution limitation is produced in 6.5 
waves of division component litter dances at the place whose blue degree is about 420nm. Probably a total 
of five zero exist here, and the last red's zero will appear below 700nm slightly lower than design 
wavelength. The range where resolution corresponds is 104nm to 2.5 waves of division component litter 
dances. It is FWHM and is 38nm to 6.5 waves of division component litter dances. It is FWHM. 
The design 6 made based on drawing 16 is a concrete division component G/M color polarizer. A spectrum 
has moderate resolution (70nm FWHM) and the zero located good. The zero of two blue prevent effectively 
the single zero which fully exist in red, and carry out thing permission. Moreover, the adjoining side-lobe 
amplitude is moderately low (3.4%). 

Use of the ingredient of dispersibility obtains the spectrum which is remarkably different. Birefringence 
distribution forms the imbalance between blue and the inhibition bandwidth of a red band. For example, 
although the polycarbonate PRS only using 1 .5 waves of division component litter dances does not give red 
zero, it generates the zero of two blue. The low resolution limitation which one red's zero produce first is in 
agreement with 2.5 waves of division component litter dances. A high resolution limitation is about 
produced in 4.5 waves, and a blue degree appears in 418nm there. The corresponding range of resolution is 
82nm to 2.5 waves of division component litter dances, and is 45nm to 4.5 waves of division component 
litter dances. 

Drawing 17 shows the measurement permeability of green / Magenta color polarizer based on the design 4 
which used the parallel analyzer. The division component was assembled using the NRF retardation film 
and Nitto (Nitto) G1225 polarizer. I want you to note that resolution is quite higher than the design 4 using a 
non-distributing ingredient ( drawing 16 ). The throughput of a subtraction mixing primary color spectrum is 
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closely connected with the side-lobe amplitude of an additive-mixing primary color spectrum. The relative 
amplitude of a side lobe is dependent on the relative topology delay of a division component and a central 
retarder. When the central litter dance of a division component litter dance is smaller than twice, the side 
lobe which adjoins a passband directly has it. [ smaller than the two remaining ] When a central litter dance 
has a division component litter dance larger than twice, the side lobe which adjoins a passband directly is 
oppressed as compared with the two remaining. Although the final selection in a relative litter dance is 
dependent on a light source property, this is the most promising attractive design. 

Division component Blue/yellow The attempts in production of the blue / yellow division component color 
polarizer of high quality are green and obtaining a large blue transparency band, supplying sufficient 
inhibition in red. In the case of a R/C color polarizer, the transition slope of a steep slope has appeared while 
[ passband ] being red and green primary color most. This gives the desirable result of large red 
transparency and effective green inhibition. When it puts in another way, a B/Y color polarizer has the 
shallowest transition slope between blue and a green band. Therefore, when supplying suitable green and 
separation of blue primary color, the resolution of a blue band becomes excessive, on the contrary, this - the 
fall (degradation) of a yellow saturation ratio ~ it is shown, a birefringence with this large condition - for 
the ingredient which has a spectrum, it is not quite good, the profits of a duplex division component (double- 
split-element) can realize an example most - it is shown. 

A duplex division component retarder stack possesses a central retarder, the division component retarder of 
an inside pair, and the division component retarder of an outside pair. The inside division component 
retarder of each other can be considered as parallel or a rectangular cross, and, as for this, the same is said of 
an outside division component retarder. The group of both division component retarders lies at right angles 
in the following operations. 

In addition to the single duplex division component, the non-distributing ingredient was considered as eight 
division component B/Y designs were shown in Table 8. The design 3 generated a permissible low 
resolution (F WHM=7 8 nm) , the low side-lobe amplitude, and the zero of the 550nm beginning. Although 
designs 1 and 2 had the large knick zone region, they were not able to generate green zero. In addition to a 
narrower knick zone region, design 3 has an advantage of resolution slightly lower than design 4, but its 
side-lobe amplitude in red is quite large. Blue bandwidth is still narrower although designs 5-8 are 
permissible. Such a design is the most suitable to the light source spectrum which has the power spectrum of 
the blue limited considerably. Drawing 1 8 shows additive mixing and the subtraction mixing primary color 
spectrum to design 4. 

A duplex division component offers the compensation over increase of a litter dance on shorter wavelength. 
Since a design permits the passband of large blue which has the narrow transition bandwidth from blue to 
green, it permits the transmission function which changes gently in blue. Basic approach is generating the 
blue-green transition slope of the steep slope which has a notch in green rather from the passband in blue. 
This eliminates the trade-off between a blue-green transition slope and the resolution of excessive blue 
(bargaining point). Partially, a blue band is rather extended rather than it is narrowed, as the resolution of a 
notch increases for birefringence distribution. In fact, the duplex division component contains the notch 
transmission function generally generated by the single division component which has a rectangular division 
component. If a duplex division component is used, a notch spectrum will be further adjusted by the 
transmission function to the single retarder between a rectangular cross or an parallel polarizer. This is the 
low resolution transmission function of penetrating blue and refusing red. This result serves as a large blue 
transmission function and effective green-red inhibition. 

In addition to a central phase retarder, the design 9 of Table 8 gives an outside and an inside division 
component retarder. I want this division component to note generating the subtraction mixing (Magenta) 
primary color spectrum of the design 5 of a G/M division component (refer to Table 7). Subsequently, red is 
refused by the transmission function of the half-wave length retarder of the blue of the first number between 
rectangular polarizers. 

Consequently, 97nm of a request It becomes FWHM, the cut-off wavelength of 496nm, and the 1st 550nm 
zero. Drawing 1 9 shows the transmission function of this design using a non-distributing ingredient. 
Drawing 20 is Sanritsu (Sanritzu) LLC2-5518SF. On a polarizer, it is Nitto (Nittto) NRF. The measurement 
subtraction mixing primary color spectrum of a B/Y duplex division component assembled using the stack 
of a polycarbonate retardation film is shown. This spectrum shows that transparency greener than red is 
small with the property of a polarizer. The Fresnel (Fresnel) loss by the order front face is existed, and the 
possibility of 89% transparency in red is shown. Blue transparency is quite low as it sees by a diagram. The 
fall with the bandwidth of a blue notch originates in distribution of a retardation film. 
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A PRS use system passivity color separator and combiner **** in which PRS was formed using the color 
polarization splitter, an opposite color separator, and a combiner are formed. Drawing 2 1 shows the 3 color 
separator which used two PRS stacks 20 and 21, the neutral polarizer 10, and two polarization splitters 30 
and 3 1 . The white light is changed into a polarization additive-mixing primary color band using B/Y and a 
R/C stack. Similarly, the light sources 70, 71, and 72 can combine with a single white linearly polarized 
light condition the light of the additive-mixing primary color emitted, respectively using the configuration of 
Fi^^« 22. 

Two-color shutter Since PRS is complementary, it is suitable to offer the modulation (modulation) between 
R/C, G/M, or B/Y. A color shutter is formed by combining PRS structure with active polarization separators 
which are the polarization switches before a static analyzer, such as a switchable (good change) polarizer. 
The block diagram of 2 color switch is shown in drawing 23 a. A color polarizer possesses the neutral 
polarizer 1 0 and the retarder stack 20. A polarization separator possesses a polarization switch 90 and an 
analyzer 15. 

Ideally, the switchable polarizer used with PRS possesses the function of a neutral polarizer in which the 
modulation between 0 times and 90-degree orientation can be performed. A 45 guest host dike ROIKKU tilt 
FLC polarizer or two polarizer structures (polarizer-on-demand structure) on demand have this function. As 
what is replaced, each former polarization change component is an effective switchable polarizer from a 
neutral polarizer, general - a suitable switch - zero - a litter [ degree ] dance (almost achromatism) 
The scaling to extensive opening is attained by the half-wave length modulation boiled and depended, a low 
battery and power consumption, the large visual field, the low insertion loss, a millisecond - submillimeter 
second change, and low cost. 

A pneumatic liquid crystal change means includes homogeneity (homogeneous), pi-cel, the twist, and super 
twist device arrangement. Moreover, the compound (compound) component for improving change 
functions, such as a push-pull eel, is also suitable. A smectic liquid crystal switch can be manufactured from 
SmA* (paraelectrics (paraelectric)), SmC*, a distorted whorl ferroelectric (distored helix ferroelectric), an 
antiferroelectric crystal (antiferroelectric), and an achiral ferroelectric (achiral ferroelectric) device. SmA* 
and SmC* can be aligned at homogeneity or can stabilize a front face. A concrete ferroelectric-liquid-crystal 
change means is a 22.5-degree tilt SmC* half-wave length device which changes in orientation and which 
aligned at homogeneity between 0 and pi/4. A switch is not limited to LC ingredient but may also include a 
true electro-optical effect device, piezoelectric (piezoelectricity), or an electric machine type switch. These 
can serve as a retarder which brings about polarization or a polarization rotator (rotator). 
The fault of the zero following half-wave length switch is being unable to originate in a chromaticity, being 
unable to cover the whole [ being visible (400-700nm) ], and being unable to perform effective switching. 
The compound device and especially the thing only on condition of one active device which perform 
polarization switching of achromatism more improve the engine performance remarkably. The combination 
of two low tilt ferroelectric-liquid-crystal (FLC) switches offers the strengthened modulation, and 
manufactures polarization switching of achromatism more. An achromatism rotator is one electric-field 
polarity (field polarity), and the optical axis of a eel intersects perpendicularly and it is formed by 
arrangement that a shaft inclines in an opposite direction by application of reverse electric field. However, 
two eels are required for every stage, and decline in costs, complexity, and permeability increases. 
More desirable approach is combining a single active element with a passive retarder in order to attain 
achromatism switching, such a configuration combines one or two half-wave length retardation films with 
an FLC half-wave length retarder - it can form ~ compound - achromatism - a switch is generated. The 
achromatism half-wave length polarization switch is explained to the United States patent application 08th 
which is incorporated here and for which it applied to 7 in April, 1995 / No. 419,593 in order to refer to the 
whole. One operation gestalt of an achromatism half-wave length switch is shown in drawing 24 . A switch 
90 possesses the FLC half wave plate 92, and the FLC half wave plate 92 has the orientation which can be 
changed between 5pi/12 and 8pi/12, and is arranged among the active half-wave plates 93 and 94 which are 
carrying out orientation by pi/12. The compound litter dance of a switch 90 is the half- wave length, and 
compound orientation changes between 0 and pi/4. It has achromatism retardation, although both three 
components will become being the same as that of the single pivotable half-wave plate which can be 
changed between 0 and pi/4 if it puts in another way. The polarization switch 90 combined with the static 
polarizer 1 5 functions as a switchable polarizer. When compound orientation is 0, polarization is not 
modulated by the switch but x-polarization is penetrated. When synthetic orientation is pi/4, it is reversed, 
and y-polarization turns into x-polarization and is penetrated. An achromatism half-wave length polarization 
switch is symmetry structure, and permits achromatism switching by both transparency and reflection. 
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Moreover, generally these switches give the compensation over the spatial change (variation) in the litter 
dance of the active element which can generate the visible color change variation. 

the FLC compound in which drawing 24 has the division component stack 20 -- achromatism -- arrangement 
of the two-color shutter which used the polarization switch 90 is shown. A division component stack 
possesses the central retarder 51 and the division component retarders 61 and 62a. 

The two-color switch mentioned above changes between additive-mixing primary color and the subtraction 
mixing primary colors of the complementary color. The modulated device can be changed between two 
additive-mixing primary colors or between two subtraction mixing primary colors. A color polarizer is 
combined with the passive filter which prevents one of the two additive-mixing primary colors which has 
subtraction mixing primary color outgoing radiation for the change between two additive-mixing primary 
colors. This inhibition can be attained by using the passive filter of arbitration, such as a coloring matter 
type, a multilayer stack, or even PIF light filters. The multicolor color polarizer which is arranged after an 
incidence polarizer and by which orientation was carried out suitably can function as an inhibition filter An 
inhibition filter can be arranged to before an active switch, after, or the interior. The combination of the 
active filter and inhibition filter which supply the outgoing radiation of two additive-mixing primary colors 
to Table 9 is indicated. 

In order to supply two subtraction mixing primary colors, additive-mixing primary color common to two 
subtraction mixing primary colors is considered as as [ unpolarized light or un-analyzing light ]. In order to 
attain this, let the polarizer 10 and/or polarizer 15 of a switch of drawing 23 be a multicolor color polarizer 
instead of a neutral polarizer. A multicolor polarizer functions as a polarizer only in a specific wavelength 
band. For example, although a blue polarizer polarizes red and a green light, it considers blue as as 
[ unpolarized light ]. Each color polarizer which has this property can be used. If a multicolor polarizer is 
arranged at a polarizer 10, general additive-mixing primary color will not polarize in the case of incidence 
Therefore, by the retarder stack or the polarization switch, this light is not influenced but is penetrated in the 
state of both changes. Although a blue light will polarize in the case of incidence and it will be operated by 
the retarder stack and the polarization switch if a multicolor polarizer is arranged at a polarizer 15, it is 
penetrated in both change conditions. 

It is because the light does not analyze light with an outgoing radiation polarizer. Both polarizers 10 and 15 
can be used as a multicolor color polarizer, and it permits that general additive-mixing primary color passes 
by unpolarized light. A stack must be designed so that it may polarize in the direction which intersects 
perpendicularly the two remaining additive-mixing primary colors. Based on the color polarizer of the two 
complementary color, there is two alternative to each stack so that it may mention to Table 10. 
For example, in order to offer cyanogen / Magenta shutter, general additive-mixing primary color is blue 
and a multicolor color polarizer is also blue. It is green and the two remaining additive-mixing primary 
colors can polarize in red and the direction in which these intersect perpendicularly depending on any of 
red / cyanogen stack, or a green / Magenta stack they are. 

Full color shutter If two PRS color shutters make it multistage (cascaded), full color switching is realizable. 
Drawing 23 b shows the block diagram of 2 stage configurations which offer four outgoing radiation bands 
and, as for three, the 4th of four is an OFF state with additive-mixing primary color (RGB). A full color 
shutter possesses the 1st color polarizer (10 and 20) which has the 1st switchable polarizer (90 and 15), and 
as for this, the 2nd color polarizer (1 1 and 21) and the 2nd switchable polarizer (91 and 15) are combined 
with multistage. The point to note is that the propagation direction which passes through a specific stage is 
not important. Therefore, it is conversely exchangeable, without any stage giving change to a transparency 
spectrum. For example, components 90 and 20 are exchangeable. R/C, G/M, and B/Y Any combination of a 
PRS color polarizer can be used for a generating-three primary colors sake. Although an addition saturation 
ratio is obtained by inhibition on a mutual stage, two primary colors are directly generated as additive- 
mixing primary color of a color polarizer. The 3rd color is generated as an object as a result of two 
subtraction mixing primary color spectrums. The 4th color and an OFF state show an object as a result of 
two additive-mixing primary color spectrums. The 4th condition can be made into high contrast and an OFF 
state for the Colorcon trust which was excellent in PRS. This is attained the optimal by using two most 
widely separated among additive-mixing primary color, red, and blue, in order to guarantee that a knick 
zone region does not lap. The primary color of red and blue is offered by the PRS configuration of R/C and 
B/Y, respectively. Furthermore, the contrast of an OFF state is optimized to a modulation or the active unit 
modulated effectively only 90 degrees in a polarizer. 

An achromatism compound polarization switch is used in a suitable operation gestalt. In addition to the 
improved color saturation ratio, the highest optical-density OFF state is obtained by use of an achromatism 
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po anzation switch. Drawing 25 is 1 operation gestalt of 2 stage shutter which used the achromatism 
polarization switches 90 and 9 1 . This filter has the duplex division component color polarizer of B /Y in one 
stage, and has the single division component color polarizer of R/C in the stage of another side 
2 stage color shutter designed by the network synthesis using a square wave profile is shown in drawin g 26 
A retarder is shown as a box which has a litter dance and has the orientation indicated by the design 
^^fi 1 the lower which were indicated in the upper part. Between two orientation, in the case 
of the FLC polarizer turning around between two orientation, the comma was put in, and it is separated The 
retarder stacks 20 and 21 have B/Y and a R/C color, and are based on the network-synthesis rectangle ' 
profile design, respectively. Each color polarizer spectrum was shown in drawing 5 and drawing 7 
respectively. The stack constituted the design wavelength of 600nm from a Nitto (Nitto) NRZ polycarbonate 
x? ! ZZ \ C ^* S J* 3nm d6Sign wavelen gth *> a R/C stack to the B/Y stack. Polarizers 10, 15, and 1 1 are 
<™° u^? G122 , 5DU , Polarizers which have AR coating. Polarization switches 90 and 91 consisted of 
500nm half-wave length FLC eels combined with the Nitto (Nitto) NRF500nm half-wave length retardation 

The outgoing radiation spectrum measured experimentally [ the design of drawing 26 ] is shown in drawing 
22 as additive-mixing primary color of (a) blue, (b), and (c) green. An OFF state is shown in drawing 27 d 
The saturation ratio and the throughput are excellent to all the three primary colors. All attribute most loss to 
polarizers 10, 15, and 1 1 . These spectrums were measured by the incident light which polarized. Because in 
ttie incident light of unpolarized light, it is because permeability is one half. After dividing permeability by 
2 the peak permeability of a three-primary-colors passband became about 40% on the average As for this 
about 3 times are commercially better than an available full color shutter. 

A color display and camera A color switching filter is combinable with various configurations, in order to 
manufacture video KAMERU or the video display for manufacturing a color video system. Such a system 
has the advantage that color operation can be attained, using the camera or display of only black and white 
1 heretore, a shadow mask and a RGB fluorescent substance triad (triad) 

The 3 beam CRTs which **** is less necessary, and the same is said of the RGB color dot in a video 
camera and LC display. The color from which many differ like the still further conventional system exists 
or the system of this invention is sensed. That is, since it can constitute as a vector which all colors become 
trom the mixture of a constituent, each color contained to the color space field which limits the three- 
pnmary-colors band of a filter can be generated and sensed. 

Drawing 28 a shows the multiplex spectrum digital camera which was combined with the monochrome 
camera possessing the image pick-up optical element (imaging optics) 1 10 and a receiver 120 and which 
used the color filter 100 of this invention. An image pick-up optical element can be arranged to either the 
front of a color filter, or back. Filters may be any of two colors or a full color shutter. A full color filter can 
be used for offering a field sequential full color camera. 

A color display system is shown in drawing 28 b - drawing 28 d. These possess the filter 1 00 combined with 
the monochrome display. A monochrome display may be an electron emission (emissive) display or a 
modulation (modulator) display. The electron emission display 130 ( drawing 28 b) can be set to single 
electron beam CRT which has the fluorescent substance or fluorescent substance mixture which emits the 
7a SI_t?T A , S ° ther exam P les of an electron emission display, an active matrix electro RUMINESANSU 
(AMEL) display and a field emission (field emission) device (FED) can be mentioned. The transparent 
mode modulation display (transmission-mode modulator display) of drawing 28 c is using the multi-pixel 
shutter array which has the back light light source 1 3 1 . An analog or binary switching is sufficient as a 
shutter array, for example, it can also be used as a liquid crystal display (LCD). The monochrome LCDs of a 
high data transfer rate can use ferroelectric-liquid-crystal ingredients, such as high-speed pneumatic **DHF 
SmC , or SmA*. The shutter array combined with the ambient light and the reflector 140 is used for the ' 
reflective mode modulator of drawing 28 d. In reflective mode, since light generates two passivity which 
passed along the color filter, it can use the one half of a symmetry color filter as a filter 100. A reflector can 
otter a monochrome display and can be used as the digital mirror device 141 without the need for a 
separation shutter array. 

A field sequential display in three primary colors is used for a full color display. In order to give an image 
(appearance) satisfied with a field SHIKEENSHARU color display system, as for an image in three primary 
colors, vision must exist at sufficient rate to unite them with a total color. Therefore, in order that a single 

F\ a 7/}f}z sea - uential s y stem may prevent a flicker, the minimum frame rate of 90Hz is needed. Similarly 
a field SHIKUENSHARU full color camera needs 90Hz framing, in order to obtain the color image in a 
video rate. A field sequential display needs the electronic driving means which a filter is changed [ driving 
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means ] and passes a three-primary-colors condition continuously synchronizing with a shutter arrav The 
design of such electronics and the technique of assembly are well known for thif mdustry 
A shutter array and camera RISHIBA are the devices (pixelated) pixel-ized (pixel -izing) The polarization 
switch of a color filter 1 00 can also be pixel-ized. This one application is for when not having £ response 
ime quick enough, although a camera or a display records or displays all frames at a desired framinTra^e In 
this case, while nt segments and one segment records or shows, oilier segments follow the SSK 
and can make it possible to move a color filter. If required, the passive Irs photon itself can SeMzed 

S^SZTl 08 ? u T * e Subtraction mixin 8 display system which uses the multiplex display 

(multiple display) inserted between a color and a neutral polarizer. Such a system generates FURUKARA 
using the multistage display (a cascade of) which operates in a specific primary color band respecthSv 
Thus, it is generable using full color ** and video rate monochrome display respectively. 
The PRS color polarizer of this invention shows the above-mentioned special operation gestalt These 

TZT ° "°i P . r ° Ve thC 6ngine P erforman <* °f design consideration and a cofo polarizer and 

do not limit the range and the meaning of invention, in order to make it possible to actually aLemWe 
modification without the limits of the color polarizer of this invention to this contractT^ 

^ ^Zl t^rl^fT ^ a PP roaCh ' ^ °P timization consideration were shown, and there 

Y J J 6 r l0 L shutter , was ^plained using some of many polarization switches known by this 
%T^*l eiqmd ZT al P ol r zation switches " ™e color filter of this invention is apphed and what 
ZtrZf^fZ r 0 ;^ u- Sh ° Wn herC - Many displa y s and more «™rete exampleTof a 

SS^ 00 ' ^ thlS COntraCt ° r ° ther appHcati ° nS ° f the «*» P° lari - ^ this 
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the use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Fig. 3 
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Fig. 12b 
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[Drawing 13] 
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(3) 1 1-50444 1 

io. ft#«9 tffisRw* mie ^ - ^* s ¥^g ^ - ^ 

* £ t t 1"* * 5 -fi*f. 

-c£> >k nirisv ^oKipjri*. « = *-/4N-e, «, 3«> 5 a, ■••(2H- 

1 ) a ~C$> & i t £#Sfc t r * * 9 ^USt^o 

1 3. »*3U 2 KK**>:fr?-4l3IHPfci3V>T\ firfB 1 .) ^ — ^*^ s > 

17. 6Hffi*<0*9-iB3fc^-K*v^T, N= 3-e*)S £ t *#ttt 

18. M^l 7^IB«0*9^'ai3fc^F»i*^T, ®1W'J ^-^^ ±7r/4 

1 9. w*«i 8 icfem<o^7-^^^*v>r^ tfris^io'; mm 



(4) 1 1-5 0444 1 

. «t tmiBfg 3 <o »; * - ri + jr/2<vv?-r>7>*GL, rite, 

2 1. m$.M 1 9 lC|2«4<7)^7-^^^i5^T. TtUfESS 1 <7> 'J Ti 
+ 7r / /2CDU^-^>^ > fllrlB^ 2 <9 <; * - FibK T 2 + n <DV ? - £ 

£ tfffiu^ 3 <o y * - ri + 7r/ , 2o i ; ^-^>^.^^L> o< I ri-r 
22. 1 8 ^c|e^5&9-'(s3fc : f■^c^v>■c^ tuiB^Ko'j ^-^^ utriB 

+ I /2(D , j^^vx > UtrfEfiS 2 <o ij ^ - $ra» % r 2 cov t-y-sx^ mum 
3<vv ri + r/2« , j ^-^>^^r^L> o< I ri-r 2 I < *• / 

2 6. f|:£^2 5 KfBitO#7-M7fc^KJ3^"C, N=5-?*iit*!firf tt 

2 7. m^2 6fcffi«<&*9~(H3fe?-fc;l3V»T, f&lO 1 ; * - ^>6 S > ±k/4 
<oEfa*'#U ^2<7) i ;^-^ s . 0 4fcli>r/2 0iBlRlSr*L, i3C'J^- 
±7r/'4C^@BfB]§-^L^ »4'J^-^**. 0 £ tz\tn/2 ?>BeiRl£;£ I, 

2 8. »*£2 7KfBS^>#7-'fil7fc^K&^T, HtffifcK&U mTfE 



(5) 1 1-5 0444 1 

2 9 . ffi$£2 8 KmWi,<0% ? -mft^K&^X , «[B»l*J:Cf*5oy^- 

ri + *<vv o< I r» - r 2 I <*/8 ^Ji^i 

3 0 . flt$& 1 ^ia^<7>^ y-MTG^r- k&^-z, wtzfti 1 ojjnfeM-6*iife^^^ 

3 1. !ff*®3 0 ^IBfc^^^-M^^^^^T^ KrlB^;V-'7'^ 4 0% 

3 3. »**3 2fc?B«0*9-fll5fc-7-fc*^T, ft IE ISlh 7 -f ;V * *)*\ f£ 2 

3 4. 1 fcSEfc*>* 9 is V*T, T?&fE$& 1 

3 6. it® 3 5 tial© * 5 - 7 i:^ v> KrlB^K^fllifc-fe^v-^ 



(6) 1 1-5 0444 1 

3 7. ^^^3 6 KfZM<7> * 7 ~ y ■<( )\;?K&^T, $ h K ^ HtfE^ 2 <7) tf- A 

3 8. ft;M3 7 Kfaf<?># 7- 7 -f K£v>-C, $ £>K. 1trfE^2 <£> U 

tf ? > til* *T - A * t* y ^^-c^>sc:t'Sr#mti"^^7-7'f 

4 0. M^^3 7 Kfa«0#7-7-f fl^tefci^T, Tt&fB^ 1 O-jBTfe-fe^V- ? 

4 1 . flt$£4 0 Kia«o:&?-7'f ;u*KJ3v>t\ mriaT.-Y y y^m^ 

5&«, 0 £ ti a- / 2 -CffitfiJ LfcffS 2 ^IMii 1 ^ mum W) 9-9*9 y 

9 3s£zf1ftU&2<oU&Mft*<vMKWiWZfifc&i<omftX'( y<f~t*Mrffi-t 

42. fl$$£4 1 ^ia«<o^7-7-f )i<9K&\,*x, mum 2 ©E»i3W^ 

4 3. »*^4 2 Kfa^c7># 7- 7 -f K33V>T, mU&&* 7 -^ft^-ft. 



(7) ft$k¥ 1 1-50444 1 

Aria* i <z>tm&&E.&x'<* y «t 2 oiDfeS#^^^ h 

4 4 . i**4 i kib^o* 9- 74 k23v*t. ursa* 1 <vu%*<< 
45. i*S4 4 nieft<75^ 9- h23^t, une*^^-* ? 

tJ)^ ^SO^-^-r 4 y ^ -feJK Tr-tJK 7 4 7, h- ^-r-f -i y 9 -fe^K — 
✓ » — 7-i.^rT^Xi ■> ^ 7j* k> '<£ <s> w 7j* k> m-K e jt,«)i_ c c j <& » 7 

4 6. fS^S4 4 KIBflto*?-?* ;w*fci3V>T\ ItlB^ 1 <Dti&yb7> 4 y 

4 7. 81^4 1 fcffifc<*>*9-7<f * ? (C £ "T\ H&ia^ 1 0XS3fc*>f ^^-* s 

4 8. ^^]®4 7 Kf2^<7># 9- 7 4 ^fcjfenT, #1127. * r 4 v ?Wl*u*z 

0ifclir/2w»l ^geiqli:±«-/4<DSBrqltOWI«r-9J#irtl'5:@E|q]S-^r 

5 0. flt$&4 7Kf2®0#9-7 4 ;l^K23V>T> 1ftU%il<Omyb*4 Vf-tf 

> -feM Ltt-M^ft >; 9 - ATSE-feiH L V * - 0 4 fi n / 2 

<75^ 1 oSSfn], 23«t^±^/4<^Kl^t<7)W^^j#prf^^^gef6]^^-i-*^i: 

5 1. ffj£«5 0fcf2«O#7-7 4 )\s?K&^X, mm&MLV x 



(8) i 1-5 0444 1 

5 2. ffi^]®5 1 Kfa«<7> # 7 - 7 <Y /l/*fc33V*T, tiifffliftfl^Mftft 'J * - 

sbi6] Li.omiB^2<7)ttM^<7)Mie» i cov ^-^^^ *K*m 

iCfd 2 & J: xfffc 3 o{e»«3fc?«0M £S1t 3 2 <r> y * - * ? ^ t , HIT 

2 & «t tf* 3 oeiftai^oM tsfisi titzm 2 yft**tt 

5 4. If*^5 3 lwfSf£<7>#9*- 7^ /u*H*3U»T* MIS^2coy v 

5 5. W*£5 4 fc.|BfR«>#9--7>f **fc*5i/>"C\ tfffEfc 1 i3 J: 2 <*MB* 

, 0 S^liir/2©»l<7>BB^2:±ir/40»20Elftt^M*«*AW1S6** 
^Eft£;£-*-&£i:£#m£:-r&#9-7'f ;v* 0 

5 6 . W$Ug5 5 fc1B«tf>j&9-7>f ^^Kit'T, Mlfi-feM L U ^tt**l 
«•/ 1 2 tC@£|ftJL7t^l ©fltti'J ic"/l 2 fcj£[R]L;fc& 

2co^S)^gy 9-?h , mTlE^l £ £0^2 coy ^-^^M^@Bm?tLj.o 

57. M^^4 0 Kiai;<o#7- 7-f jv^WL, £ £>k. utrffi* 9-7 w ;p 

7W o 

5 8. W*:g5 4 Kffi1R<*>;fr9-7 4 ^fcAfllU £ <b K> mTlE* 5 - 7 -f ;u 



(9) 1 1-5 0444 1 

5 9 . ft3t^5 8 K=ZWi,<OZ 7-7*4 77° V 4 K^X, fltfffi^ J 9 n - A 7* 4 

o 

6 0. 9 KUU<D% 7-7*4 7.7° 1^4 K&^X, HlTfE®?- WilftT* 4 7 7° 
W#> CRT, FED^ii^AMELf'f *:/W frhMIRZ tiZ 

ci h. er#m h~3~ %> fj J — 7*4 7~fV4 0 

6 1 . W^^5 8 KfE®?># 7 -7*4 X^l/^ lcisv»T, mifi^y * n-A7*<f 
6 2 . W*^6 1 t|B«©* 7-7*4 7*7"l"i K33^T> fflU^.MT*'! 77°VA 

iiK Wi&T7-a7ttz\$^4 ±V *s v 7 9 <D^)^^7 -fe;VT W £ £: 

£ #Kc t 1" & * 9 - x 4 7, V V -f o 

6 3. W^^5 8 H15«<D* 7-7*4 X^V^fli, ffjfc^5 4<^)^9-7-f^^ 
6 4 . W&M 6 1 KfE^O* 7-7*4 7,7° V 4 KjSV^T, mU^mr*4 7,7° V 4 
$7-7*4 77°V^ o 

6 5. W*S5 8 KmWL<D*l 7-7*4 7.7° V 4 **> £ IC N 1trfE# 7 - 7 4 JV ? 
<7>7 4 -)V Vi/^)\>74 7 *f-y 9 'Zfiin?- 7. -f 7 7^ > 7'^^.^^ 

6 6. fs^lS 5 4 l^fSffcO* 9 — 7 -f ^r^-'OiLs S h fc, lltlfE* 9 - 7 4 )V 

6 7. ot^^6 6 \'^WL^>7*-y 7 7 7\"&^X, £ £> fc, MfE* 7 - V 4 V 
7<07 4 - )\s Y ~S- 7 S S V )\< 7,4 7 7'<Vtztt><7)m?-7.J 7^>7~^gL* 

tni^fStnfy^l'*^ 7o 

6 8. m$.&6 6 K%ZWL<F>7*/J7 )V% 7 7K&^X, liirfE 7^ 

^ffiff-c* & £ i: £ 1" & 7*-^ * >u U 7 7 o 



(10) &3k¥- 1 1 -5 0444 1 

7 0. WT?)^f'y^'^S/nW^g?^*5-W?*oT, «f 
f E •/ n -tr ;ui , 

EM3fc?i Jr^HtlEy ^-^^^ y ^*3t»LTje-fri-4i t K<fc *9mTfE# 
7 2. M*^7 0 fcSE*Rs>* ^HBSfrT-M^T, ttrlET^^^ Xco* x 



(11.) 1 1 -5 0444 1 

li% ftJlU^-f f -->a>"7'f ;v A Cstack of retardation films) t £§. 

^ (polarization interference filters : p I F s )J3 <fc tf* 
W ^ -f fr* (switched-polarizer-filters ; S P F s ) S P F 

f-yf$S 0 Z<D??Xi±, ^RWfc^^V^a-^Mblnary tunable) 

0 jT.x-vti, #jna<jm*^.^^-rs^fe^#m^^c»TV^Ccascaded) 0 s 

PF s K^ffl^&ft 7-^^-f*> ^KM^^t^-'J *-"T-5/a * 

7 ^ )VA Csingle retardation films) t „ v -#5167 4 9 k. £ 

o m%*4 v*\±, »fl«l*3fc?Cstat1c polarization analyzer) J; ^ffLXV^ 

^-f 7*->$ r * ! JMIIM"*o B^Sj^^Cactive elernent)<^4£Cchromatic nature) 

Q-.^,) y (retarder) \z&k1Bt2 tifcW&Myt^frb # ^-fllft^O 
m<3\,*tzl"r v ?m\t, M&Wt?* <$ft#3*i"C^£ (Mxff. A CHilsu 

m)^c7)*H#frfll4,003,081 ->x77- (Scheffer)^(7)*i|#ff ^4,091,80 

8 isJil/v^V^xCShanks^^^g^ff^.ZBZ^S ■!§•) „ 'J * 



(12) 1 1-50444 1 

, d?x CBos)-N<^>^g|ijf |f ^4, 582,396 ^ -/^ CP1uimer>so#g## £4, 
416,514 -f-^ e/r > >(Vatne)^<7?^g#ft ^4,758, 818 -f-^ «t O 5 ^ > K">- C 
Handschy)-v(7)^gj#fp^5,347,378 -f-) 0 7 S&feWtiig:^ 

Cpleochroic dyes)£;f-f £ tj & d t K X i9ffM$ft&o — 

sfcj£M& piFs f*> Mftmttmm^m^ybLtznftm^tf™™ compone 

nt)t cOMKtefg-f ft (#*|) ~tT- A ^f^ft interferometer) 



^-7* 4- >^-^^Csing1e variable retarding means)£.^ff -f-;*, 0 

P I F s li, U* Lf*. hCLyot)^^^^^^ ^.a.^ r Ccasca 

ded filter uni ts) £ ^.fff t > ^ft-Tft* s 7^ ;v ^f^ffl Lt3tf ? ftfcjf 



(13) 1 1-5 0444 1 

a*I*^J9FCco1or saturation)^ ft #g<7)«@#T 7 -f ;V * 5e^Jb 
^ £ b 4 ft tt »* & £ & <b £ o 

rdance) ft Lfc 4 t , *ttSR^telfc3lf^9U 9-y*7* £^ 

x_S K «fc ^ItlJo P I F s li, ifiS*'** h )V*Zs7 Y-r&tztxnuS 

V (Sole)? 4 )U? (SolcC1965) A D.Opt.Soc.Am. 55:621 ) tf, fi^^f 

^<75^£iaT^*5V^T> U 7, h (Harris et al.) (Harris et a1.C1964\ 3. Opt. So 
c.Am. 54: 1267) ji % V>^& S^ES-i' (finite impulse response:FIR 



(14) #3t¥ 1 1-5 0444 1 

W<V* 9-7*9 v 9*%^, MK^bfcT-?)^ &}&M$s. 

£ t ^«fc *K S P F<7)«fc } H> #5etf>@5e?)*^ Y )V7°uy 7 4 

•X*?*J (PRS) tfo-T&o <; 9-7*9 y9^K — £ «3^V>D *-^<9 

/JS-fe) ££j£i-£ 0 *$&W<v* 7-<i3feT-i±. ^ 7 

*$&m&> zhK, ii7-7 1 )\>9*Mcffi-t%>° % ?-7 4 >i>9\t, *mm<v 

■t*> 0 faft J ts*l'-9 l±, W-Ax7'J v 9%i?<D i £M {Xv a s?) X~i>£ 

<, *4 y^-^T'^m^^ ¥<omW) (T9TJ7') X*i> X V>„ mit*-4 v 

, 9$ fz\±*J 9ffi.M i >£m^2>ZbtfX~%2>o mfeffiyt^-ii, & 



C15) 1 1-5 0444 1 

So *M^O*7-7^^lt &$ik LTCcascaded), * 7tt|(OEo 
<D*y- (RGB) "7 ;w 9 £ =Mii1~ & 1 1 tf~C # & » 

(Jg.W ^/n'jv^jS^ (finite-impulse-response ; p 1 r)?^ JV^igftSrffl^T^ 
^$^7t#S'J<7)^n-7^ jgsi^^BCpass-band ripple)^^-^ &g 

3 t>K*%W<OBfftlt, *53fe«I^Clight efficiency) fc^Taarfefittfe^fcifc 

(i, i£tcy 9-T-Zsa >lgi:J:oT, #JI^i&<7)4nc3fcjM#&:ft(source 

emissions) M$afifcfc«:gBiI1-S S 0 iwftfcljfc* 

^IgfeWJACX^JKtt^aaWlftOaanc^sJSraai-*, ^T<7) § ^JO P R S R 



(16) 1 1-5 0444 1 

* ju r 4 * ~? is 4 mm<v tc $> k * ti tz x^w %mx~B.~? &m t <duw * 

(2 0 0 0 nmit) "C\ #5E<7)3fc}]glcft- *l*:tS:ft£o 

*sn (4oo~7oo) t&^07t^<Di^^i^ N ^ ^ > k -x~m 

HI 1 {is Iffellt/fe^-fe^l''-^ t LT^fflStlrfrP R Sc7)I2lT^S 0 

m2(i, M-fe<7)3 >/^r Lxm-'ii^^S'fe^^^-rss prs©u 

« ffl * ^ f HI T * -2) o 

HI 3 i±, 5 ooiwj— J?$c7)^rv > y ^-^^fcWn7^ ;u 

^^(equal-ripple) p r s <0@£S^^i"Hl"e^^>o 
H4t±x HJ3<7)|S:fn^cfV>*:B/Y P R S # 7 --fla^K <fc oT^EESiL 

6 0 0 nm-Cife:^c7>'J ^ - > * Sr^l"* # >J *-jJ?*- hX~$>& 0 

CNitto)NRZ^°i; > 7 ^ ;vA-C^)S 0 5 OC7) 6 0 0 n m V -f )V A fi, X 

?y ^fcfeki^fflStlYco *^MWi. WJi-fe^^i^^Oltl 1 0 0 : 1 X~<D 

^H-Ccr), 05 a <7)B/YD ^-^^.^ ? ^ ?>ill5eat;§£^rril|-e& So 
Hl6^ (a) IlfeiO 1 (b) U2<omtK&i5\'>tiR/C PRS*7- 



(17) 1 1 -5 0444 1 

o 

H7li, 6006 4 3 nm'J * - y£fflv*jfc£ 2 cofgfN <OR /C U 
* -7 * <D ffl si £ ^ "f HI "C & & o 

121 1 2 iis 11 2 a —HI 12c Sr^T L> (a) 2 * x -->' 4 y * % * Ctwo-sta 
ge finesse-of-four) . ? h CLyot)? ^ ;v^<^S5fit , (b) 

H 1 3 li, @13a~il3c^tL, (a) m^J:^2m^'J 
tf 2-X-r-v* • 9-f h (Lyot) 7 w jv^i:^tS^>^^^ Ml/£:> (b 

B 1 4 {*> ^6<OlB:ft4 Wfc»6<OR/C^f?P R S a > bT a- * 

HI 1 5 It, m 1 5 a -HI 1 5 b *G I, ^6 ©Kffl- 4 OfrfS^ t # U * - ** 

ritzu)LLC2-5518 -e£ V) , 'J ^ — jf\±~y h — (Nitto)NRF** ij # - 



(18) ftgkW- 1 1 -5 0444 1 

fc«i£ffi<&-liCfe*'<* l^**"*-^**,, «3fc^l±-y h -CNitto)G1225DU-e 

^ 2 OOP R S * ? y ? <7)&m*7F-Tmx3b2> 0 

HI 2 3 {is Hl23a~El23b L, (a) #-^7^v2feP RS7-f Jl' 
(b) 2^f-v4fePR S 7-f JV^OlSIt^-r^n^^H-^^s 

o 

HI 2 4 {i, SMlflUg^^f 7fiJ;0 ! ^fPRS^fflV^2fe 

7-r ;v^<o^*fe^l$r^-rHI"C$)^)o 

HI 2 6 2oo|Hl|S'feMb^fi^7fc^>f ? iO f 2o<7)^7*n y -i )V 

HI2 7Ji, @2 7 a~Hl2 7 d U (a) f, (b)*> (c)**,*JJ: 
(d) * 7 tRSlK HI 2 6<D7 4 fr? Oifl'J^]^ j®"C<^ & o 



(19) 1 1-50444 1 

m 2 8 it, 122 8 a -IS 2 8 d £3T U (a) J£— *-te;K £ fcttif Vy 
(b) CRT^fflv^.:7^JVKy-'yvyf;v*7-f^7 , K, ( 
c ) ^*7^7^ Mt £ L C D 7 4 -A> V-y-^y ~y*r ;VrV 77° W , JsJ:^ ( 
d) mm<VihK X oT,l^ $ *L&R3t*- F7-f F->-^r>v'^JV*^--r 

m 1 fcj^i-J: ■? K> #l*Wa>*5^fli3fc^»i, Rift-? • V 9-7 • *9 ?9 
j (polarizer-retarder-stack : p R S ) t l#Ji'tl<2> 'j ^ — ?7^20tfi 

T. J ^ , j_ I Jktl^-^tr /~ Ma -y -t r\ to -4- T -r >f J~ O A -7^ 1 1 >r . W t-n =f3i H? iM* 

^-^Tfett^r&oT^ji-r&o y 9 — y*9 2 o ^-^Eiflm, -r 

PRSli, rWfeiB^J Ccomplementary color polarizer)^-? 

ifckz/Ty (R/C) -ft=b& LT. ^fc^-ev? (G/M) t 

fcteWtHfe (B/Y) tt^Ht^o PRSfll3fe*-tt&'feft*.JJH'U 

W $-^tf x 7 V— A *r > ^ 9 - t^r** *y7 T A (frame-sequential 
color video system) <£, ^g; js V>T^Tffl"e*^> o 



(20) nmW- 1 1-50444 1 

M £ if mfi^MSrSte & (superimposing)?) tz £> \z. x ffiSl^-rffl ^Sit 
* ? -C^^o ? 9 tMfr&te^tz PR S (10^J:O t 20) 12, 

■%m*®.^-r& ii<DX*$>2>o i(7)«t-9^, PRSfi, Alt?^7t*^C7)S-fe3fc 

*ItU -e-O^. 7,)\s-7v h&£i)i&^o Mfe^O=m-feco^ipS(±, 
PRSfi> ^^l^<7>mi&<7)M£:t£&^-e, -#^f&o Tinte^H-fe 
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*&WV> P R S RW-K «fc o TH-W* *LS *9-=iyh7XYi££ onRHjMMBr* 

P R S RtHMKfc 

cO/\-;V^ Compulse) t /\-;v^^J (M/>f V) /*> t tf^-k. h fc?z t -f *U±\ 
i/D7^ ;W$rfe^i-i>^<7Dig-9J^^L*Ctruncation)n^-o*< * y h7^^M 



(22) 1f *l¥ i 1 -5 0444 

ILTV^ 0 ^-OV*^ (N+l) <Ds( >s*)l/Xfol$-<7) J if>7°)\s&g.LX^2> 

>, 5K, /o =x *2 » *■ * t /~v » — .ait. ^-^ j — - _fc wv 1 V -1* , — s _i» v il ?J » ■» •. * _ 

d 7t iTfcglt 5 -a vj »w , TTTt-Jffl ft O U v; Cd) 6 (If C« 4 0 CTLH, v 7 — y <Dj&l 

%Li) % . § S * ^ * (free-spectral -range : FSR>7-f &5e1" 

m&%L Cduty-ratio)" >^ : * fj, ^fe^HfeWMCprimary ban 

W ;W (inrillMM^/A>6 s oTv^^^^ V) „ $E^0j tOv : ripples),^:^ 

<07-'Ji CFouner coeffi cients) tfjit tfs-c £ & „ L 3&*L&7& J £> % 
>f y YyMW (rectangular window function)-?^ V) j§t& Cl fc WU teflg 
*iftTSi**ajl i IKri« , J ^jv (pass-band ripple)^ j; O f iE»fmJ&^>f Kn-^Cs 
top-band side-lobes) £ ^ o i^^nj, Jt*U £ x - ^ <7 -T 

> K^fTO (tapered window f uncti on) \z X o T -f V^;v*j£#M8fe*i&lt4 t 

£ ft <b O # < a? >^CHamming) > > ^ y ^ (Hanning)^ -/^y 
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^ y (Blackman) & J; -*f- (Kaiser)^ <i V Wk^tr^&mk LX%ah 

ttTv^So i©.*S*tt, > K^^a?^^CvdndowecOC^j*)^Tf>*L/iCtriin 

cated))?- ij iJRIfeT* > t*Ui*? h^-^ft^n^?*^ b 
S ft & * >f j£#4> «t V) ftjf^ S^<7) * . > -f^y? Cf requen 

cy-sampling) ± f z Cequi rlpple)ggfl-J£& & f <r>m. *> jg L (iterative)^ 

*y h 7-*^5£&^CHarris et a"l. (1964), D. Opt Soc. Am. 54:1267 A 
rrraann et a"!. (1966), J Opt. Soc. Am. 56 : 1746, and Arnmann(1966) t 3. Opt 
. Soc. Am. 56:943 £#Jjft)ii> N&O U * - ^<OS5[p]23 «t tffcb Pfll^SrftS 
LT, mM<0Mi|iI<7) (N+l) <^r?;v;*£#&7t£<D^JiII-^&£o PRSflJjfcfi 

iriii«5^ ^jfeftiotinaa^^ b;wa 

. ^HliJ^Ctime-dcmain)7^;p^<^^iliI^ Jr^pfc^^SSfRl^^:^ <«$ta 0 

* 

fflL7 -f > ^Cdispersion fit)£-g-fr 0 3fc^T, 'J 9 - f> x&MIHL. 

fefi^IR-fe^^^ b Jl/©M^K, CiH^c7)/n 0 7^-^* s ^<7) J: ^ Kf2#£^-;l& 
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Jf(a) +y(o> 4Z(et) 



y(o) 



y(«) 

X{a) +y(«) + ZU> 



-e, a ii7^;^ (RGB) <D$k1&Z Tjk-t J >ff 



y(o) 



= f p s (X)r<X,a)x(X)dX 
= j P s {X)T[X,<t)y(X)dk 



Xv y, zH 19 3 1 C I E fefH-cHHifc (color matching function) 



-e&&o PsCA }*;i,(pcwer spectrun)-c& V) , T (A, « 

KOfifcftilWU C R T»3fc#*e5fl-*3feif Cdistributed source) ± V) , 7 ^ 
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*<D±, m&ft*Mffi1-Zfc&<D&yb¥$kg.<.°Ptf<^ density) * 0 £ 
£fj*n-7*Ctransisiton si ope) £ ^ ijfc-j- 4 0 P R SflllftttEBIIWfc. 

i£i£7-£ c Lf? utfffisiSK^ < 4 & 

^iJl^n-yisi^t-f Fn--/mmi/@£Sli> MISS *LfcflU*3?*8fe 

7 ~ S» li *S <3 g£ fc S » 4 f iS^lift Cdesaturati on) t fcf- L T £ 
3.<7)-C. £ ft £>{;}:#- v>#*&& 0 Si£fc»i> fk^D^^SfeffifJAi-^i-* 

#y 73£:R£;S^Lfctj-£>ti:& fb&v>„ Cin-band trans 

nriss-ion)^^^ & o rt*® ^ T & «9 £ *Ui;ft£&fl]J£J3 J: z/^* ;v- 7* v hKM 

■alstz tilt S o 

<0 - ^ 33 «t i^jt Cvi ce-versa) £ ^-f- ti if , 7 7 Y * 3: OH Mfe 

o PRS^ItCtoT, ^3fc^l-«t*«8iJKfi> *M«J^^^«Cdominant 

source)<7)t|^-^$,4 0 L^Lftrf> s ^ Cb1eaching)^^n^i-*^*^ 
TjEPfetLTV**^** -tfnnV hCnuH contrast)^ jf^ t*:* JV- 7° 
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K*S ( 1 0 %~ 9 0 96) tioTlg^ti^o 
~tf pjgj&jfe r-ffnn^^^Xh Cnull contrast) }i £ fi^^fi^fcJt H 

iot^JW/A ^Ttx 7 ^ 7 ;V A c?) i J ^ - ^ > 7 ^ J: r J 7 5 > ^ 

y Y la^tOT^So £ ^lc|itSLO^ft<?5^^:Cdepo1arization){ia5-C^ 

^fc&frtlT^&o 100 : 1 e-*/-*f ^ h 9 7, h teH& < 

-If Dg)Rj3J: tf-€-ti£>?>g5g : -tfn(7)^j3 J: XfZfrha)^^? r ;v@5gti> 7. 
jfjjrfc (out-of-band power spectral maxima) \z -tf n $rftK§-6t) M£iii~& <7^ S: #fiJ 

? J v > if Capodi zi ng)^ ft % L LteffiiS ft<9 *fjf ^ £ if* $ £ £ t & 

^/mmti (')-?) : ii7^7F;H'>'y (FSR) ifciiaa 

ssion)j5*t,fl|*LT, M-fe^OJKI&IDCctesaturatlonJSraita J: ? Ki^ST 

: «t 0*4*311 wttAtoi&K**! 1 tit, EtMEWtoMfcJBiB 



(27) ftikW- 1 1-5 0444 1 

-frit, W.&f&t&9\-<n> : %M$kJb*'£tf 0 iH#?#ttMU *Udf 7 f ;v*R 

W-**lflti-Sifc* s -CS4«EMlSttaa (--fefll^Cdichroic polarizer)|i 

P RSW 

TfeT-, S^^Cpile-of-plate)^^^ 3 ^ ^ ij ^ (cholesteric)^ % $ 
fiv^ * n:/') XA#co<s^gfCshearing)icSo'< -fitt fc <7>W £|2S!)1-&*?t)& 

o fistic? ?x\±, mytX't v ^ Km. fr$.±ti2>iiZ%)z/x-T&x~m^ 2>zt&-? 

Ol^SfflWcttii** ^l4Mf^S^> LtfLif, J^tf-e^$ tfaCbul 
ky)o — feflafc^frfl-Mtgctt-p* Io#?n>f KCPolaroid), > - Olitto),}; 
D** ^ U y CSanritzu) n J: ^ ^ <?) ^ fc*j£$£B AMflfeTifc a o £ ft £ *5*mii 
. pM4JK, isitf^ikCextinction ratio)^^ v^TSMh-f-*,, 

C^itJ^0^3fcCexti fiction) ^^--^-^^^^ Lv , o ^ufci^K, iij£<7>fe 

P R S £ B It-ffcCpixelate)-^ ^ tc^ffl-f & c t § a o 

"f a : # "/x ^)^7'Jr^ (optical clarity)^ v> CI t , — 5ec7) >J ^ - y 

MX * y * fi\ J&JglWg*? Cform-birefringence)^/^^ *<om, mgk&fr? 
7 4 )V A % ££# Cst retched) ^53^ 1 j ^ y -> ~_ , % tz f4j g S U * - *r v> 
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•)3fe*B*?L'4vvft«, a^S^M^^ffi-fttCphase shift) a#HI 
JR<JD®»itefl}3t*% *n^97-f ^cCholograph1cany)fcfa«S*L4o 5^ 

»v»K^Chigh-order)i;^-^r^^-cg;4ifc-C2fe4o iftfcilK gctifitM 1 

T, ft«£>'J (0-2, OOOnm) tAf ¥16^ J. WfCv' 

- h ££-(85 KAMI'S 01 ktfT?% , « ]wr aperture)? 4 )V9 £ 

^Jft^TteT?* * o z 5£# Cz-stretched)*^^CNitto NRZ)<7)i}$ f£(i > /h S 'J ? 

<b <£> & 0 p r s ^K*Efc*^*wtt, jK'jt*-jv7JV3-jv 

T-fc-r^ h ( h 'J ;V7-bf - h) £ <t CfaKV ^ f-;V> * 9 'J b 

i:ttfflt*J. ^ftfjf*. Eft**) 9- 9&K1&V 9- 
P R S ^ ^ 7 ^ IStff ^jtlc&Iin^ V * a > <D%L&&.ft / &T?$>2> 0 V 
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1 dT m _1 + 1 dhn 
T dX X An dX 

it<r)*<D ^<75-^^J:^. £ *3 £ r E ^(compressed) j £ Jit 

^(^(1986), Phys. Rev A 33:1270) \z £ o TlgftS *IS : 

X X(X%-X**) 



T = (r„+2nm) 



X 0 X 0 {X*-X**) 



iit\ ro {i-lf n^Czero-order)i; ^-^V^-C$> V) , m & 9 ? - ?~ ^^"t 5 & 
resonance) ^^^-t^ 0 tf>IWe 45 J$*f&t@B[R] Lfc V 

* 



•2 



1 d&n _ -2 X 
An dX XiX*-X' 2 ) 

@BS(i> oTtlOtf H#^.tLS^J:bCduty ratio)^ LXl'%'%&W*%-t&o 
mfe%cmi&fc&rt ^>MM&a^^&.CsYmetric duty ratio^^-r&fg-fH;^ jgg 
^i^H^^^g^^^SJt (center wavelength dependent duty ratio) ^^--f- 
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ftftJi^ to*^floTv>4 0 J&M&J&ffeft-ete. 5 5 0 amRtltl Wlo 

t LT> P R S fiift^eDlfca^lWIfiOKtfrt***.. M©*'** h 

;pyo 7 ;v^s®tav^-.i5:s f I s 7 1 j'k? ^Hfcjfcji, :rt^tS 

ii^J^jg^C (multiple pass-band maxima), ^^^^^ijjgCnarrow transition ba 
ncfwidth)^ ir/^MBiit^J^^foCmaltipIr stop-band null ) £ -$■ y ftfo 

& ~y57& ~f n 7 *f ;vCsymmetric square profi1e)<7)^-^Cdecomposition)iz;^o* 

HO&ifcefltt, -f Cspil it-element filter)^ 19 „ ^^-(comple 

*i7"n7^i'PRS 

1 

'f Kn-7*Ita, Jsi crtpfeS^g-fe^.^^ K;v (APS) *«ftfi^J®-fex^ 

^mv (sps) mmm -e&& 0 

^Jx.ff> «l*»4-ttl»©* 9-«Jl6?KtHi, ^JiTM*^* Y)V<7>y 

runcation)£^jft-f SiH:io T^mi - ^ £ t frU ^» i^^ib 

S tttf it, Jft&M&O&IS KPJ jt-T * * O RtK Jfcttte Ci nterati ve 
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numerical methods) £ ffl v^S £ fc T* &o fllx.**^ SSl?tLfci©n-m 
o > ^Ji. JS*^*^* 1- ;V tf) IS 3g Jfc Cd-Jty- rati o) tf-ft (50 : 50 

— y 8 2 ^.tr/s 3 f±x 2 rco'; ^-^>^.i:> - i 5JK<o@eiRi*^"r^>#— ^> 
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(100%) : 4 1 7 n m> 4 4 0 n nu 468nm 
■ifn (0%) : 5 4 6 nm. 6 0 0 nm. 670nm 

Kn-^Sffl : < 1 . 0 % 
FWHM: 103nm (400nm~503nm) 

<fct>*^/M±. Jia^ri*^J: O f Raih^ : l^-/n -7 -r )V*¥-t> itz 
HI 5 a £ «t Z>'IH 5 b 13 4 c^^x^t {ilJ^^:^ — gcLTV^, *9*-<»3fc 

b) £ i ^feffi^M-fe (0 5. a) *m-f, ^&xv t &&m%frv>n'?m&$ 

^JJl^®lK/ r F#C interferanetric )JS^fi> £<fc^- 2 %-e&£ £ t £^ LT^ 
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^ (a) Km?* |2!t ^*l^*L7o<7)Vj ^-^*^T-T4 9o©*44'J 
^^.^^^$-^L> itifi, H6<7)*-y (b) K^-f> W— ^jg®*^? 

ig-&Jigfe 3 »fi*38a** , ill0jg$tLfc (127) o V 1 fiAltffil^Ktt LT, 

V^;va^c^ML-CjE^kL^Cnorma1ized) 0 ilSfe*^ > )U (07) filSft;* 
^ Mi/ (H6b) t#i%l'£ < — gcLTv>& 0 ftli-^S »i, ia3Si-*2iM? 

V CSoIOk «fc & PRS 

3frJ^t>@efa£E3£1~&BB!R!fc: rET Cwind)j a*, -o<7)^#<7)@BfRjc7)^75 s ^S 

^ 3 tiTV>& V CSolOp r s *MMfi> JS 83 Its' > * Bl^Csinc function 

it, "SI <9 j§TCtruncation)nJ: & <b<7>-C&& 0 @5e3 ft*:-*}- > 7* 'J 7 
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yy j ;i/A(7)|tNJtfJt5o 
V (Sole) p r s K fi, iff >9 ^1 L Cfolded)^ i tfJH^ilit^JaMiJifc H^o'v* 

, vn/^CSolOKff-^jg^^S^rftSeS^io iff «J X L flowed)/*--*; a > 

■ -• (2N-1) « K&oT^-T&o i<73PR SolSftfcffl^T, M&M&M. 

U ^-^@E[p]f±V^^CSo1c)|gft^i^:^iE?i^it^^^:S^ t *&1*t LT 
. in^fi'frlg'fe+^atJtH^^TSaiaBfitjJw l 0 0 %*>a£5t^j&^fcfiES*t4o R/ 
C. G/MSSi^B/Y P R Sfi*fifc«)Wli\ #T «JagL*3 J: O'BH&OW*'*)/*- 

•1 

<6H*lStti-* fcffiS3*t*o jgilJ*^* h/KDgftli, ^3, $4, .fc^tf: 



2 ~~4 (7>V ^-^*fflV»?t^f »9XLCfb1ded)^3 j:0f^^R/C *7~TOt 
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3 i:*t, HI 9 14, R/C*Jj£ (i£ft5) */tL> £. ftt4 1 5 Jg^g) 

> 5^tc^5lt^> V 9 — "s ?\<Dfy *o < <9 t Ltzmtit, 1 0 0 nmFWHM^§ 
V ^ (Sol y_ $ 

^'j^-yvxii, 1. 5^g-C^)«9, .T*U4, 4o<^'J Lfcfc § 

»9> 3 0!OSS^|^'J ^-yv^A^BS^o ^ft£#-C{4 % 36nm^ 
hi 0 0 nmMx.&t^<DmmnfR&Bt&&WKtl&&t><OT?$>vti<> HI 1 0 it, 

-t 

^50— tf-^ti> SJ^ 2 -4(7)^ ^-^$rM^"C<75, 1. 5^=1:^2. 0 
v^T7-f *^«rJiiD$*Jtaafl?*PR SKthJi, J: >9 I^tl (R/C) TJ: 



(36) 1 1 -5 0444 1 

frifl*^ PRS 

frffflR^CspH it-element) y 4 } v? ti, «-fr>f > )\< AJ&&m&K&^ < Rfr 
»i, -t^flc4:#flRfc LTiiCJja*&* ft3>, 1 9 9 4^7^ 1 2B KtfUg? 
is t, fefflf t x ) * - ^ > * -> "7 h — ttflt 9 -f * ? > CLyot) 7 4 )\, ? ay 7, ^ 

4affi«j4>f ^^*;v^^i-S^< ifett-fc^Jt^tt&o #Rfet^^r<o^#fl<j 

frtUHf^PR S * -ttl^^^y >CLyot)PIF 

tZZfrhM^TZo z^UR?**? >CLyot) 7 ^ (mi 2 a) 

-r^f±> 2 : 1 <7Dl¥$Jfc^^U. jr/4-eBB|fllUT^*o 9 >f * * > CLyot)^ 
~Hl 2 c friO^ 7 -f * * J* 9 'f * y hClyot)?* ;v^o«t V) 



nmw- 1 1-50444 

m^m? (6 0) * 53**0 U (6 lis J: #6 2£4'ife'; (5 1 ttzii 

5 2) wfl*Li»©fli:, it^L*: (il 2 b) $ fcjispfrtf) (Hi 2c) 

^^■eEmitctoTi^^^o (f^'J^-^fi, AM*? i o 

^tl^tJo JEm*7<<*v hCLyot)^^^ >JV*3&fti"4fcK>. ( 
felt) B-/2 y ^f!]^6 1 *3 «t 7> c 6 2 fcttjjDLfctffttffcfc 

^ MWiTfB-C-5-X-£>*i& 0 

Ka)= cos 2 ( r /2)cos s Cr) 

Sgli, nf^fv^^^h^^iin^^ 9 -f * v h CLyot) y 4 } \, ? ^ \* 

^UffPRSli, Ull 2 b-Hl 2 c 1 Q&XZfV 9 

2 0 * 8 x ) 5 1 2 ax 4 71: 

5 2&£tf6 2 b<?5#it^*^flli-*o 
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b £ a Zfm 1 2 c K^-r XiK, fc&frmttts ± OTfTiMfll*^ 

TCa)= sirfCrse^sirfCrc/Z) 

TC a )= sirf Cr s E /2)cos J Cr c /2) 
Convention) £^-$- 0 n^?)*^ V * - ^f:)U ^tt-^tt, ^iOH^^E^C^ fc 

-e$s„ ^-^xtt. Wis J: tfjt£##J^fcMLT^£*?)-c 

* 9HH3fe^*iffl*:fcT*»#, IftML 1/416^ fcli^g'J 



(39) 1 1-5 0444 1 

^•P R S*^? MW^ HI 1 3 b^iO^ia 13c «t ? K> * ? h#0- 

yot-like)^ ^ ]» j£ < & £> o 

i^V->* (FSR) ^£tSo ##«g^'J? 

I rsE/2-rc I = V4 «ft 

o 

— #ffllf^*x- vtt> (m+3/2) (m-1/2) & 



* 
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, 'J ?-*ry7.tf (n + 1/2) Jsitf (n- 1/2) *ftT4C4. S^MJ 
i^ttltli, i*Ui. ^ti-PtU V (n+l) fc-fctf (n) & 

(m- 1 ) > rru (m+1) „ (m+2) fc — gt1"S 0 

Hll 3 b*3«tO r ® l 3 c *#^tl.iii:J:otiA^$ji2)o B 1 3 li, 
, HI 3 b tii, fefiLU ^-^^^fu^^-U 7-7 KftJilU 1211 3 c -CJi, 

CtLTIt (m+ 1/2) is XV s (n+1/2) tl«)'J ^ > D fc 

SfrfrHHU IU— (^^g-Ctix (m+3/2) fcitf (n+l) %L&<DV 

(m-1/2) ^i^njSig^'^-^^^^ftWitli-elf, 
I^DtiSo ¥fffl"IIff PMLTIi, (m+ 1/2) ^ J: n JSE JE© 'J 

S-g-Kli, PI-o«tft-Cli, (m+3/2) & £ZF (n+1/2) 
jHa©'J ^-^V* (m-1/2) id XV (n-1/2) tS©'J ?~3T> 

<75Mc7)$|^iJ ^-^yxCresidual retardance)<^^f^ (t^ >) (DfrKfclft 

Cr SE /2-rc)=-V4 t^t, 
Cr SE /2-r c )= +V4 t x <t 2 



F 
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jii^f-e^So ffijh*# (*t^4tai<ottt, W 

JTWL'9 <£>M w^riseffl c? -^5 c^o o 

h^tfflv^i ta6S 0 — ttc inteiffi^iK'fe^^^ >^ (APS) tt, 4"*»E 
!A.j3j:^lilMFWHM= (Ar-Ab) KJstfa, feT-^Sil^To 

(SPS) > J yf-Cnotch^-j; ot|?'ni., ^fi:£lLfcM>2 

IP * 9 ^ * ft/h«f**H i: l"^ § "C* & o 

ti& 0 4fn«tftwSiBl^ HI8 H^Sft&o APS^-enli, SPS©kf-^K 
— gC-T&OTN »|f«ntfeft*^ri-4 3fciK^^^ h /unfits** 
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^^tTv^i6 Sii> 9o<7);5fc/-:/y >fg;ft£^i^ ^oH^so 

— «T # i> o V ^T-<7>ff OTihCacceptable blocking 



r 
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Kk/4 X *)/hSv» 0 
IS 1 4 it, %.6<nmf4 *fflv>fcR/C * ?-«3^0jllte«'fr*fe*'<* h 

)i> (0 15 a) is <t JDttfi-frW'fe^ ^ * h * (0 1 5 b) ^)»e2I?**t 

o 7. * y ? it, NRF'J 9 — ¥ ~? 4 ;V A J3 «£ ? h — (Nitto)G1225{g^-7 ^ ;p 
it, W*g*fiCrejec±ed)flf«4 : aa[tSfc< ; rao £ ftliiQ&^If fefl?i&<^MI&ffi 

mn*msm<om®Lm.<r>$£*Lit, m.mwL^w^^^mr^ 2wm&<o**L? 

ffi»«JKR||iC1im1t)^c4 0 «»«JKIS*aiiirit)|i, 

&o #^t5cr4Cnon-dispersive)^-^|.$ r ffiv^^ > £-ft 1 2 OlStft'K |7^U 
V^ 0 IS:ft^Ao= 5 4 5 nmi)K ftt^IK?ti^ c :£H jfc^J K j3^"C> # 

£7«t, 1 2 0fl-«*^KthO#14**1-o *fflv>T, ttfttt&BI 



(44) ttSkW- 1 1-5 0444 1 

o Zoym&Btim^&b. -o (MS^* 1 ^-^) , Sfclino (l. 5i£ 

iC^CSo ££KJi£-ft5 o ?) -t? n U gf£<7>*?)-t: n fi, ffiffi&ftJ: 

vj *>-f 7 0 0 nraJ: »)-TtSji4-e*fto. »*£<*>*FJ£i-*ttHW\ 

2. 5$WS|f 'J ?-/>^CMUl 0 4 nm FWHMt^^ 

6. 5 ^fi O^-fiJiS V >■ 7. left- LT ii, 3 8nm FWHMt^So 

&o V M±&Bt<DmQLBt (7 0 nm FWHM) £ <fc fcfcfi L^-tf 

3. 4 %) o 

1. SStS^SMW*^ 1 .) ^-^^^o**fflv>fcjHU J* P R S »i, * 

<7)^f n?r-^x.^v»^ 2 ocoWccetfn 0 — o<75#o-*rn tfsft C 

wm&Mm*7FTo frm%^&. nrf»; *-t**-->3 v7^vit-7 >-<n 

itto)G1225^^t £fflV>T|B*:fcTfco #4Hft##**fflV* fcgfctf 4 J: *> , tf£ 
BbWfr»)lftv»£fcHftl LT«Lv» (016) o EfcfeiS^IiC'fe*^ 1* 

Mi, inttfi-^®^^^ MK^-f Kn-ZHitfttilS^o^T 



(45) 1 1-5 0444 1 

J3 » t a * **■ 69 £ 3HR * s 3feii #14 K ti&f ~t & * ? . £ *i ii ft * M & 6<J tt K f t T? 

-* 

S o 

T> *iHH*ffti:ov»T##Lfc, iSff 3 fi> (FWHM = 

7 8 nm) ^ Fn-y»*, £.1:0*5 5 0 n m-e<&**)<0-£ n Ltz 
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frS<7)9 7nm FWHM, *7 h*7^fi4 9 6 n rru 33<fctf5 5 

"To 

S 2 0 (is *><J7 CSanritzu)LLC2-5518SF fl|3fr? ± H % -yh- CNittto)NR 

B/Y— M#<Ffl£^iMS£*ftffi^litfe.*'** hJVfc^-fo to*'** MWi, 
^^•?-^>#'ft(- <£ «9 s »9*t<0^ai* s /h$v>ii:*^1-o ffifflkSIBfc * * 7 I' 
^;u(Fresne1)jg^^^Ebs ;^Ki3»t* 8 9 %»»<OSrtfet**^ LTV>S C HI 



r 
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P RSttf-^fA 

V-?i3 J: If a ■J-jWj&S *L*o 0 2 Hi. 2otf)PRSX?-^20i 

JO* 2 1 > tfttfli*^ 1 0 > £ £XF2^><7)4%ftXZfV ?9 3 0 is J: #3 1 *fflv> 

Jiainttfi'frR'feW* o M7 0, 7 1 55 J: 7 2 rt**it-? 

PRSIJ«»fl9t*i©^ R/C. G/M> SfcttB/Y^MOSEfiOiiodul 

3 a^-To *?-«3fc?MU OisJ:^ 1 ; *-^X^* 2 0 

P R S i ? ti J ^ t It a«B9HI4, 0&isJ:tf9 

> Kfllit Cpol arize r-on-demand structure) & > £ <7) ^If Si £ ^ T & o fote&ii<0 
^vf-f ? ^TftfliSOa^eHU i£jgChomogeneous) % „• --fe)K 7^7h, 7. 



r 
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*Sfe#-J-*fc »St?*So X^rr; 

^S^W S mA"C^m#Cparae1ectric)) N SmC\ ^t>*^i 

H>^ Cdi stored helix ferroelectric)^ Ix^ffH-ft 

(anti ferroelectric)^ 33 j; ^7* ^ 9 ;V5if§ flt-ffc (achi ral ferroelectric)-^^ 
Xfrhn&&1-&ZktfX*&2>o SmA\ SmC*ti. & — K&m*-£. ttz\±U 

4<OIWCffilRj-C^D>9_*!b4, fc£E?!ILfc 2 2. 5Kf ;VFSniC'^$Sf 
/t-f 7-c^6 0 * -< y ~r |i , L C #«• ^ £R5£ 3 I^IK^»J*f/ * 

mitt tc i±M*®&* *i>tzb-rv ?-yb%2>zt&i?z&o 

■b'D^tf^^f y^-OXjfJCtt, fe^CfeHLT, Rj"*I (400~700nm 

tl>t<o(i, ttge**L<3c#i-4o 2o<D^£f-;v >5^itm#?£ B B H (FLO x 

yf L >* r *iijt-^*o feMLUlte^ti, — o^m^^Cfield polarity)t\ -fe 
V- Y 9 2 fc&fflTU F L Cft/U- r 9 2 fi, 5 */l 2t 8r/l 2iO 
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•T*o 4*:, -ttK, tftfe©*^ 7 -^variation) 

Jtfc § * t^WsM^ *) ?-yyxfc&\f& ^-fk (variation) tzft-f 

& ffi-ft £ x. * o 

|2 4li, fl-tl*^* * ? * 2 0 *tt4F L C3K£~fe?H UH3fc*-f 7f 90 
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